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SYNOPSIS
A brief summary of the work to be incorporated in the thesis entitled
"DISCOVERING THE NEW CHEMICAL ENTITIES OF THERAPEUTIC
INTEREST" has been described as under.
[A] STUDIES ON FURAN DERIVATIVES
Furan derivatives have been found to be associated with the interesting
bio log ica l  ac t iv i t ies  such as  ant i in f lammatory,  musc le  re lexants ,
antidepressant, antibacterial, antidiabetic etc. These findings prompted us
to synthesis some furan derivatives possessing better therapeutic value which
have been described as under.
PART - I  : STUDIES ON PYRAZOLINES
Pyrazolines constitute one of the most active class of compounds
possessing diversified biological applications such as anticancer, analgesic,
antiinflammatory, anticonvulsant, antimicrobial and antipyretic. Prompted
by above facts some new pyrazolines have been prepared which have been
described in the following sections.
SECTION - I : Synthesis and therapeutic evaluation of 1-Aryl-
3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-1-
ones
The chalcones of type (I) have been synthesised by the condensation
of 5-(m,p-dichlorophenyl)-2-furaldehyde with different aromatic ketones.
1
Type (I) R = Aryl
O
R
O
Cl
Cl
SECTION - II : Synthesis and therapeutic evaluation of 1-
Acetyl-3-aryl-5-[5'-(m,p-dichlorophenyl)-2'-furyl]-
pyrazolines
Pyrazolines of type (II) have been synthesised by the condensation of
the chalcones of type (I) with hydrazine hydrate in glacial acetic acid.
SECTION - III : Synthesis and therapeutic evaluation of 5-[5'-
(m,p-dichlorophenyl)-2'-furyl]-3-aryl-1-phenyl
pyrazolines
Pyrazolines of type (III) have been synthesised by the condensation of
the chalcones of type (I) with phenyl hydrazine.
PART - II  : STUDIES ON CYANOPYRIDINES
Pyridine nucleus plays an important role in medicine, agriculture and
industrial chemistry. Cyanopyridine possess antibacterial, antifungal,
antidiabetic, anticholesterimic and antihypertensive activity. They have been
also used as dyes for cotton and polyster fabrics. These findings prompted
us to synthesise some new cyanopyridine derivatives possessing better
therapeutic value which have been described as under.
Type (II) R = Aryl
O
Cl
Cl
NN
O
CH3
R
Type (III) R = Aryl
O
Cl
Cl
NN
R
2
SECTION - I : Synthesis and therapeutic evaluation of 2-Amino-
3-cyano-6-aryl-4-[5'-(m,p-dichlorophenyl)-2'-furyl]-
pyridines
Cyanopyridines of type (IV) have been synthesised by the reaction of
type (I) with malononitrile and ammonium acetate.
PART - III  : STUDIES ON 2-AMINOPYRIMIDINES
It has been reported that pyrimidine derivatives are associated with
various biological activities like antifungal, antitubercular, antibacterial and
herbicidal. These valid observations contemplated us to synthesise amino
pyrimidine derivatives which have been described as under.
SECTION - I : Synthesis and therapeutic evaluation of 6-Aryl-
4-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-amino-
pyrimidines
Aminopyrimidines of type (V) have been synthesised by the reaction
of chalcones of type (I) with guanidine hydrochloride in sodium ethoxide.
O
Cl
Cl
N
R
NH2
N
Type (IV) R = Aryl
Type (V) R = Aryl
O
Cl
Cl
N
N
R
NH2
3
PART - IV  : STUDIES ON THIOSEMICARBAZONES
These derivatives have been extensively studied because of their broad
spectrum of biological activities and variety of industrial applications. They
are used as insecticides, rodenticides, antitubercular and antimicrobial
agents. It was considered of interest to synthesise some thiosemicarbazones
as under.
SECTION - I : Synthesis and therapeutic evaluation of 3-[5'-
(m,p-dichlorophenyl)-2'-furyl]-1-aryl-2-propene-
1-thiosemicarbazones
Thiosemicarbazones of type (VI) have been synthesised by the
condensation of chalcones of type (I) with thiosemicarbazide in alcohol.
PART - V : STUDIES ON CYCLOHEXENONES
Cyclohexenone derivatives play a vital role owing to their wide range
of biological activities such as anticancer, antibacterial and antifungal. In
view of these facts, it was contemplated to synthesise cyclohexenones which
have been described as under.
SECTION - I : Synthesis and therapeutic evaluation of 3-Aryl-
5-[5'-(m,p-dichlorophenyl)-2'-furyl]-6-carbethoxy-
2-cyclohexenones
O
Cl
Cl
R
N NH
NH2
S
Type (VI) R = Aryl
4
Cyclohexenones of  type (VI I )  have been synthes ised by the
condensation of chalcones of type (I) with ethylacetoacetate in presence of
anhydrous K2CO3.
PART - VI  : STUDIES ON INDAZOLES
Various indazole derivatives exhibit interesting biological activities such
as anticancer, anti-inflammatory, anticonvulsant and antipyretic. With a view
to getting better therapeutic agent and to evalute its pharmacological profile,
different types of indazoles have been synthesised, which have been
described as under.
SECTION - I : Synthesis and therapeutic evaluation of 6-Aryl-
4 - [5 ' - (m,p-dichlorophenyl ) -2 ' - fury l ]3 -oxo-
3,3a,4,5-tetrahydro-2H-indazoles
The indazole derivatives of type (VIII) have been synthesised by the
condensation of cyclohexenone derivatives of type (VII) with hydrazine
hydrate.
Type (VII) R = Aryl
O
Cl
Cl
R
OH5C2OOC
O
Cl
Cl
R
N
N
H
O
Type (VIII) R = Aryl
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PART - VII  : STUDIES ON BARBITONES
The emerging role of barbitones in pharmaceutical chemistry as well
as in biochemistry stimulated tremendous interest in the synthesis of
barbitones with therapeutic potential. With this in view and in continuation
of our research work on new chemical entities of therapeutic interest, we
report herein barbitones.
SECTION - I : Synthesis and therapeutic evaluation of 1-Aryl-3-
[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propenylidene
barbituric acids
Barbitones of type (IX) have been synthesised by the condensation of
chalcones of type (I) with barbituric acid in glacial acetic acid.
PART - VIII  : STUDIES ON 5-OXO-IMIDAZOLINES
5-Oxo-imidazoline derivatives have been reported to be active as
anticonvulsant, potent CNS depressant, antiinflammatory, anticancer,
hypnotics and as monoaminooxidase (MAO) inhibitor. In view of the above
findings, some new 5-oxo-imidazoline derivatives have been synthesised
which have been described as under.
SECTION - I : Synthesis and therapeutic evaluation of 1-Aryl-
2 - p h e n y l - 4 - [ 5 ' - ( m , p - d i c h l o r o p h e n y l ) - 2 ' -
furylidene]-5-oxo-imidazolines
Type (IX) R = Aryl
O
Cl
Cl
R
NH
NH
O
O
O
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The compounds of type (X) have been synthesised by the condensation
of 4-oxo-2-phenyl-5-[5'-(m, p-dichlorophenyl)-2'-furylidene] oxazole with
different arylamines.
PART - IX  : STUDIES ON THIAZOLIDINONES
The study of thiazolidinones have revealed valuable drugs for the
diseases like cancer, tuberculosis, diabetes and malaria. These valid
observations led us to synthesise some new thiazolidinones in search of
agents having better potency, which have been described as below.
SECTION - I : Synthesis and therapeutic evaluation of 2-
Arylimino-3-aryl-5-[5'-(m,p-dichlorophenyl)-2'-
furylidene]-4-thiazolidinones
Thiazolidinones of type (XI) have been synthesised by the condensation
of 5-(m,p-dichlorophenyl)-2-furaldehyde with different thiazolidinones.
Type (X) R = Aryl
O
Cl
Cl
N
N
O
R
Type (XI) R = Aryl
O
Cl
Cl
N
S
O
R
N
R
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PART - X : STUDIES ON NITRILES
The nitrile derivatives possess antipyretic, analgesic, antiseptic,
antimalarial, antithyroid, anticonvulsant, antisecretory and antimicrobial
activities.
In order to achieve better therapeutic activity we have synthesised some
new acetonitrile derivatives bearing furan nucleus which is described as
under.
SECTION - I : Synthesis and therapeutic evaluation of α-
Arylamino-[5'-(m,p-dichlorophenyl)-2'-furyl]-
acetonitriles
Nitriles of type (XII) have been synthesised by the condensation of
different aromatic amines with 5-(m,p-dichlorophenyl)-2-furaldehyde by
using potassium cyanide in presence of acetic acid at 0 to 5oC.
The constitution of all the above products have been supported by
elemental analyses and spectral studies like IR, NMR and Mass spectral data.
In vitro study of multiple biological activities:
(1) Selected compounds have been evaluated for their in vitro biological
assay like antitubercular activity towards a strain of Mycobacterium
tuberculosis H37 Rv at a concentration of 6.25 µg/ml using Rifampin
as standard drug, which have been tested at Tuberculosis Antimicrobial
Acquisation Coordinating Facility (TAACF), Alabama, U.S.A.
O
Cl
Cl
N
NH
R
Type (XII) R = Aryl
8
(2) All the compounds have been also evaluated for their antibacterial
activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of
40 µg/ml. The biological activity of the synthesised compounds have
been compared with standard drugs.
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DISCOVERING
THE NEW CHEMICAL
ENTITIES OF
THERAPEUTIC
INTEREST
INTRODUCTION
Research in the field of pharmaceutical has its most important task in the
development of new and better drugs and their successful introduction into
clinical practice. The word 'drug' is derived from the french word 'drogue' which
means a dry herb. In general way, a drug may be defined as a substance used in
the prevention, diognosis, treatment or cure of disease in man or other animals.
The basis of understanding in the medicinal chemistry lies in an awareness
of the relationships between the chemistry of a particular compound or group
of compounds and their interections with the body, which is known as structure-
activity relationship, and the mechanism by which the compound influences
the biological system, which is known as its mode of action.
We must always continue to search for drugs which exhibit clear advantages
over the already existing respective drugs. Such advantages may be: (1)  A
qualitative or quantitative improvement in activity, (2) a partial or total absence
of undesirable side effects, (3) a lower toxicity, (4) more neutritive value, (5)
improved stability and (6) a decrease in production cost.
Any drug must ideally have a broad spectrum of activity, with a rapid
bactericidal action. Some bacteria produce enzymes that  can inactivate or modify
antibiotics action. Some bacteria produce enzymes that can inactivate or modify
antibiotics, and insusceptibility of a drug to such degradation or modification
could result in its playing an important part in therapy. Likewise, some bacteria
possess an outer membrane that acts as a permeability barrier to the entry of
some, but not all, antibiotics. Drugs that can readily penetrate this barrier might
again be expected to be of possible clinical importance.
10
During the period of 1940 to 1960 a large number of important drugs
have been introduced and this period is regarded as "Golden Period" of new
drug discovery. These are some of the specific examples representing new
therapeutics.
NAME OF DRUGS YEAR USAGES
Sulfa drugs 1933 First antibacterial drug
Penicillin 1940 Antibiotics
Chloroquine 1945 Antimalarial
Methyldopa 1950 Antidiabetic
Chlorthiazide 1957 Diuretic
Adrenergic  betablockers 1958 Coronary Vasodilatory
Semi synthetic penicillins 1960 Antibacterial
Trimethoprim 1965 Antimicrobial
Disodium chromoglycoate 1967 Antiallergic
During the past decade, the threat of antimicrobial resistance has become
increasingly real and its global dimensions have been increasingly recognized.
Antimicrobial resistance is defined as a property of bacteria that confers the
capacity to inactivate or exclude antibiotics, or a mechanism that blocks the
inhibitory or killing effects of antibiotics, leading to survival despite exposure to
antimicrobials. Some bacteria become multi-resistant, i.e., resistant to different
groups of antibiotics. Increasing reports of outbreaks of antimicrobial resistant
bacteria, such as hospital outbreaks of vancomycin resistant enterococci,
community outbreaks of antimicrobial resistant. Streptococcus pneumoniae and
human and animal outbreaks of multi-resistant. Salmonella Typhimurium
definitive type 104, have heightened the concerns of the international public -
and animal-health communities, medical and veterinary clinicians and the
general public. Another reason for increased concern is the slowing of research
and development of new antimicrobials due to the cost and time to develop
new drugs as well as a focus by pharmaceutical companies on developing
products for non-infectious disease.
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AIMS AND OBJECTIVES
In the pharmaceutical field, there has always been and will continue to be
a need for new and novel chemical entities with diverse biological activities.
Our efforts are focused on the introduction of chemical diversity in the molecular
frame work in order to synthesizing pharmacologically interesting compounds
of widely different composition.
During the course of research work, several entities have been designed,
generated and characterised using spectral studies. The details are as under.
l To generate several derivatives like chalcones, pyrazolines,  cyanopyridines,
aminopyrimidines, thiosemicarbazones, cyclohexenones, indazoles,
barbitones, imidazolinones, thiazolidinones and nitriles bearing furan
nucleus.
l To check the purity of all compounds using thin layer chromatography.
l To characterise these products for structure elucidation using spectroscopic
techniques like IR, PMR and Mass spectral studies.
l To evaluate these new products for better drug potential against different
strains of bacteria and fungi.
l Selected compounds have been sent to "Tuberculosis Antimicrobial
Acquisition and Co-ordinating facility (TAACF), Southern Research Institute,
U.S.A.'' for their in vitro antitubercular screening.
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[A] :
STUDIES ON
FURAN DERIVATIVES
INTRODUCTION
Furan derivatives comprise an industrially significant class of heterocyclic
compounds. The furan ring system is found in many naturally occuring
compounds, either as a fully unsaturated structure or in a reduced or partly
reduced form. Typical furan radicals are 2-furyl (I), 2-furfuryl (II), 2-furoyl (III)
and 2-furfurylidene (IV).
Reactivity of the furan nucleus is directly related to the electron density at
particular ring atoms. Canonical forms (Va) through (Vd) represent the overall
electron distribution. Centers of high electron density at the α positions of the
ring are readily supported by the behavior of furans in electrophilic substitution
reactions. Such reactions proceed with great facility at an α position.
Furans which occur in nature in a reduced or otherwise modified form
include pentose sugars such as ribose and deoxyribose, which are components
of nucleic acids, and several types of unsaturated γ-lactone such as ascorbic
acid (VI).
Furan...
O
(I)
O
CH
O
CO
O
CH2
(II) (III) (IV)
(Va) (Vb) (Vc) (Vd)
O O+ O+ O
:
: :
-: :
::
-: +
:-
O
OH
OH
OHHOH2C
OH
H
(VI)
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Furfural or 2-furaldehyde, the best furan compound, was discovered
accidentally in 1832. The nitrofudam (VII) shows antidepressant activity and
ranitidine (VIII) shows antiulcer activity which possess substituted furan ring.
SYNTHETIC ASPECT
Various methods for the preparation of furan derivatives have been cited
in literature1-5.
1. Diazotized solution of p-aminobenzoic acid with furfural gives 4-[2'-
(formyl)furyl] benzoic acid.6
2. H. Surya Prakash et al.7 have prepared diarylfuran derivatives (IX) from
but - 2-ene-1,4-diones / but-2-yne-1,4-diones using formic acid in the
presence of a catalytic amount of palladium on carbon and in poly ethylene
glycol medium under microwave irradiation (1-5 min.)
THERAPEUTIC EVALUATION
Several furan derivatives reported to possess pharmacological activity
whose structures are shown below.
NO2
O
NH
NH2
(VII)
O
(H3C)2NH2C
S
NH
NO2
NH CH3(VIII)
Furan...
(IX)
Ar
O
Ar
O
HCOOH, 5%Pd/C
Conc. H2SO4 (cat)
PEG
Microwave irra.
( 1-5 min. )
O
Ar
Ar
HCOOH, 5%Pd/C
Conc. H2SO4 (cat)
PEG
Microwave irra.
( 1-5 min. )
Ar
O
Ar
O
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Dantrolene
(Muscle relaxant)
Nifurprazine
(Antibacterial)
COOH
Cl
NH
O
S
NH2
O
O
O
O
O
N
Cl
Cl
O
Quinfamide
(Antiamebic)
Furosemide
(Antihypertensive)
OO2N
N N S
CH3
O
O
N
O
NO2
COOH
O
Nifurtimox
(Antiprotozoal)
Nifuroquine
(Antibacterial)
O
N
N
N
CH3
CH3 OO2N
N N
O
O
O
N
Furaltadone
(Antibacterial)
Methafurylene
(Antihistaminic)
O
N
CH3
CH3
Furfenorex
(Anorexic)
Dormovit
(Sedative, hypnotic)
N N
NH
O
O
O
O2N OO2N
N N
NH2
O
NH
N
H
CH3CH3
O
O
O
15Furan...
Furan derivatives have been found to possess large number of biological
activities as under:
1. Pesticidal8
2. Antifeedent9
3. Antiviral & Anti-HIV10
4. Insecticidal11,12
5. Antifungal & Antineoplastic13
6. Antitumor14,15
7. Anticancer16,17
8. Herbicidal18
9. Antiinflammatory19
10. Antimicrobial20
11. Antimalarial21
12. Antagonists22,23
13. Antidepressant24
Oomura O. et al.25 have prepared furan derivatives which shows antiulcer
activity. Hulin B.26 has synthesised benzofurans as hypoglycemic and
hypocholesteremic agents. Nishimura Y. and co-workers27 have assessed
furfurylthioacetic acid derivatives as intermediates for pharmaceuticals and
agrochemicals. O'Malley and Hedtmann28 have evaluated furan derivaives as
acetylcholinesterase inhibitors.
Preparation of furan derivatives (X) for inhibition of pneumocystis carinii
pneumonia, giardia lamblia and cryptosporidium parvum have been undertaken
by Boykin David et al.29
Furan... 16
O
R2
R1
R3
R4
X
Y
(X)
Smith S. et al.30 have synthesised furan derivatives as PAF antagonist.
Matsuno H. et al.31 have demonstrated furan derivatives as insecticides. Toyoo
N. et al.32 have reported amidinonaphthyl furancarboxylate derivatives which
are useful for treatment of arthritis and nephritis. Furan derivatives have been
evaluated as cox-2-inhibitors33.
Benzofuran compounds useful for treatment of post menopausal syndrome
and aortal smooth muscle cell proliferation have been synthesised by Bryant
Henry et al.34 Aminoalkoxybenzylbenzofurans showing estrogenic activity have
been reported35 Matsuo M. et al36 have prepared thiazolylbenzofurans (XI) as
leukotriene and SRS-A inhibitors.
Several co-workers have reported furan derivatives as HIV protease
inhibitors37, 5-HT4 agonists
38, insecticides39, endothelin receptor antagonist40,
β3 adrenaline receptor agonist41, antiinflammatory42, antimicrobial43,44 and
antitumor45,46 agent.
Furan derivatives which possess plant growth regulatory activity have been
reported47. Antitumor activity of furopyrimidines (XII) have been observed by
Vivian Cody et al.48
Furan... 17
(XI)
O
S
N
N
N
N
N
H
N
CH3
t-Bu
N
N
O
NH2NH2
N
CH3
NH
O
OH
O
OH
O
(XII)
Anti-HIV active furan derivatives have been claimed by Battistino L. et
al.49 Preparation of some 3,4-diacyloxyfurans as prodrugs for antioxidants have
been undertaken50. Baker Robert et al.51 have evaluated immunosupressant
activity of furan derivatives. Benzofuro [3,2-b] pyridines have been reported as
mixed ETA/ETB and selective ETB endothelin receptor antagonists.52 Y.
Cheng53 have described furan derivatives which are useful as inhibitors of cox-
2. Preparation of aryl furan derivatives as PDE IV inhibitors have been studied.54
Nguyen et al55 have synthesised furan derivat ives which possess
antibacterial and antifungal activity. Furan derivatives have been demonstrated
which are useful in psychotherapeutics56. Furopyridines and related compounds
have been synthesised as p-38 MAP kinase inhibitors57. Wang Z. et al58 have
prepared furan derivatives as selective oxygenase-2-inhibitors. Furan derivatives
(XIII) has been studied which shows cardiovascular activity59. Furan derivatives
(XIV) having highly selective antagonistic action60 on a muscarine M3 receptor
have been reported.
El Nabawia et al.61 have studied furan derivatives and reported their
antimicrobial activity. Furan derivatives as antiallergic and antiinflammatory
agents have been investigated62. Sui Zhihua and co-workers63 have synthesised
benzofurans as antagonists of gonadotropin releasing hormone. Difuran
derivatives (XV) useful as antifeedant agent have been reported64 Buckleu G.
et al.65 have reported furan derivatives (XVI) which are useful in the treatment
of asthma.
N
N
O
HOH2C
CH2-Ph(XIII) (XIV)
Furan...
O CH3
N
CH3Ph
Ph
CO
NH2
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Hennequin L. et al66 have reported benzofuranyl substituted 3-cyano-
quinolines which are useful in the treatment of solid tumors. Some furan
derivatives have been studied for their antimicrobial activity.67,68 Furan
derivatives possessing antiviral activity have been reported.69 Tulshian D. et al.70
have synthesised furan derivatives as adenosine Aza receptor antagonists. Furan
derivatives have been evaluated as human hormone sensitive lipase inhibitors.71
Thus the impor tant role displayed by furan derivatives for various
therapeutic and pharmaceutical activities prompted us to synthesise some
pyrazol ines,  cyanopyridines,  2-aminopyrimidines,  thiosemicarbazones,
cyclohexenones, indazoles, barbitones, 5-oxo-imidazolines, thiazolidinones, and
nitriles bearing furan nucleus. These studies are described in the following parts.
STUDIES ON FURAN DERIVATIVES
PART - I : STUDIES ON PYRAZOLINES
PART - II : STUDIES ON CYANOPYRIDINES
PART - III : STUDIES ON 2-AMINOPYRIMIDINES
PART - IV : STUDIES ON THIOSEMICARBAZONES
PART - V : STUDIES ON CYCLOHEXENONES
PART - VI : STUDIES ON INDAZOLES
PART - VII : STUDIES ON BARBITONES
PART - VIII : STUDIES ON 5-OXO-IMIDAZOLINES
PART - IX : STUDIES ON THIAZOLIDINONES
PART - X : STUDIES ON NITRILES
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PART-I
STUDIES ON
PYRAZOLINES
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INTRODUCTION
Amongst nitrogen containing five membered heterocycles, pyrazolines
have proved to be the most useful framework for biological activities. Pyrazolines
have attracted attention of medicinal chemists for both with regard to heterocyclic
chemistry and the pharmacological activities associated with them. The
pharmaceutical importance of these compounds lies in the fact that they can be
effect ively ut i l ized as ant ibacter ial ,  ant i fungal,  ant iviral ,  ant iparasi t ic ,
antitubercular and insecticidal agents. In 1967 Jarboe, reviewed the chemistry
of pyrazolines, which have been studied extensively for their biodynamic
behaviour and industrial applications.
As evident from the literature, in recent years a significant portion of
research work in heterocyclic chemistry has been devoted to pyrazolines
containing different aryl groups as substituents.
SYNTHETIC ASPECTS
Different methods for the preparat ion of 2-pyrazol ine derivat ives
documented in literature are as follows.
1. The most common procedure for the synthesis of 2-pyrazolines is the
reaction of an aliphatic or aromatic hydrazine with α,β-unsaturated carbonyl
compounds.
Pyrazolines...
N
N
R
R'
R''
R
O
R' + R''-NH-NH2
N
H
N
2. Epoxidation of chalcones gave epoxy ketones which reacted with hydrazine
and phenyl hydrazine to give pyrazolines72.
3. A number of diarylidene cycloalkanones on reaction with hydrazine hydrate
produce pyrazolines73.
4. Dipolar cyclo addition of nitrilimines to dimethyl fumarate, fumaro nitrile
and the N-aryl maleimides yields the corresponding pyrazolines74.
5. Reaction of Et 2-(phenylazo)-3-oxobutanoates with nicotinic acid hydrazide
using glacial acetic acid gives following type of pyrazoline derivatives75.
REACTION MECHANISM
The following mechanism seems to be operable for the condensation of
chalcones with hydrazine76.
Pyrazolines...
N NH
S
O
O
N
N
NN
CH3
N
O
:
R
R1
O NH2-NH
O-
C+
CH-R R1
NH
R2NH2
( i ) proton transfer
( ii ) ketonisation
O
R R1
N
NH2 R2
Nucleophillic attack
intermolecular
NN
H
OH
R R1
R2
-H2O
NN
R R1
R2
R2
(II)(I) (III)
(IV)(V)
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Nucleophilic attack by hydrazine at the β-carbon of the α,β-unsaturayed
carbonyl system forms species (II), in which the -ve charge is mainly accomodated
by the electro negative oxygen atom. Proton transfer from the nitrogen to -ve
oxygen produces an intermediate enol which simultaneously ketonises to
ketoamine (III). Another intermolecular nucleophilic attack by the primary amino
group of ketoamine on its carbonyl carbon followed by proton transfer from
nitrogen to oxygen leads ultimately to carbonyl amine (IV). The later with a
hydroxy group and amino group on the same carbon lose water easily to yield
the pyrazolines.
THERAPEUTIC EVALUATION
From the literature survey, it was revealed that 2-pyrazoline derivatives
are better therapeutic agents.
1. Diuretic77
2. Anticonvulsant78
3. Herbicidal79
4. Bactericidal80
5. Antiallergic81
6. Insecticidal82
7. Antiimplantation83
8. Analgesic84
9. Antitumor85
10. Antiinflammatory86
11. Leukotriene inhibitor87
12. Fungicidal88
N. Richard89 investigated pyrazolines bis phosphonate ester as novel
antiinflammatory and antiar thritic agent. Some new 1,3,5-substituted-2-
pyrazolines (VI) have been described for their antimicrobial activity.90
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T. Atif and co-workers91 have patented 3-methyl-4'-(substituted phenylazo)-
pyrazol-5-ones as antibacterial agents. R. H. Udupi and A. R. Bhat92 have
reported the synthesis and biological activity of Mannich bases of certain 1,2-
pyrazolines. Pyrazoline derivatives of salicylic acid possessing antimicrobial
properties have been reported93.
T. M. Stavenson et al.94 have investigated N-substituted pyrazoline type
insecticides. T. Katsuhori95 have patented pyrazoline derivatives as herbicides.
Pyrazolines derivatives showing significant antibacterial activity are described96.
CONTRIBUTION FROM OUR LABORATORY
Several pyrazolines bearing thymol moiety were evaluated for their ability
as potent antimicrobial by K. P. Roda.97 Jatin Upadhyay et al.98 have described
the pyrazoline derivatives and their use as antimicrobial agents. H. J. Vikani
and co-workers99 have prepared pyrazoline derivatives from arsanilic acid for
their antimicrobial activity. Parekh et al.100 have synthesised and reported the
antimicrobial activity of pyrazoline derivatives.
Parekh et al.101 have prepared 1-acetyl-5-aryl-3-[3-(3,4-dihydro-2-methyl-
4-one-3-quinazolinyl)-phenyl]-2-pyrazolines which possess antimicrobial activity.
Akhil Bhatt and co-workers102 have reported pyrazoline derivatives showing
antimicrobial activity. Parekh et al.103 have synthesised acetyl pyrazoline
derivatives bearing quinoline moiety (VII) and described their antimicrobial
activity.
Pyrazolines...
N N
Cl
(H3C)2N (VI)
23
Moreover, some pyrazoline derivatives have been studied for their
antidepressant activity104. Eggenweiler and co-workers105 have reported some
pyrazoline derivatives as inhibitors of cGMP and cAMP phosphodiesterase.
Pyrazoline derivatives of anthranilic acid (VIII) as potent antiinflammatory agents
have been investigated106. Maurer et al.107 have prepared pyrazolines and
reported their pesticidal activity. K. Mogilaiah and Sudhakar108 have prepared
1,8-naphthyridinyl-2-pyrazolines and studied their antibacterial activity.
Looking to the diversified activities exhibited and in continuation of our
work on the synthesis of biologically active compounds, the synthesis and
biological screening of pyrazoline derivatives have been described as under.
SECTION-I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
1-ARYL-3-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-2-
PROPENE-1-ONES
SECTION-II : SYNTHESIS  AND THERAPEUTIC EVALUATION OF
1-ACETYL-3-ARYL-5-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYL]-PYRAZOLINES
SECTION-III : SYNTHESIS AND THERAPEUTIC EVALUATION OF
5-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-3-ARYL-1-
PHENYL PYRAZOLINES
N
N
N
Cl
R
CH3O
(VII)
N
O
N
Br
COOH
NH
NH
N
N CH3
OR(VIII)
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SECTION-I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ARYL-3-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-PROPENE-1-ONES
As a part of our drug discovery program, considerable evidence has been
accumulated to demonstrate the efficiency of chalcones in inducing variety of
therapeutic activities. Our interest in further exploration in such a class of
compounds as antibacterial and antifungal agent led us to synthesise, a series
of chalcones of type (I) by the condensation of 5-(m,p-dichlorophenyl)-2-
furaldehyde with different aromatic ketones.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
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IR SPECTRAL STUDY OF 1-(ρ-ANISYL)-3-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-PROPENE-1-ONE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2970 2975-2950 444
-CH3 C-H str. (sym.) 2839 2880-2860 "
C-H def. (asym.) 1460 1470-1435 "
C-H def. (sym.) 1398 1390-1370 "
Aromatic C-H str. 3066 3080-3030 445
C=C str. 1508 1520-1480 "
C-H i.p.def. 1022 1070-1000 "
C-H o.o.p. def. 831 835-810 "
Furyl moiety C-O-C str. (sym.) 1255 1275-1200 444
C-O-C str. (asym.) 1022 1075-1020 "
(overlaped)
C-Cl str. 783 800-750 "
Vinyl CH=CH str. 3066 3050-3000 446
(overlaped)
Chalcone C=O str. 1658 1685-1645 "
O
O
Cl
Cl
O CH3
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PMR SPECTRAL STUDY OF 1-(p-TOLYL)-3-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-PROPENE-1-ONE
Internal Standard : TMS; Solvent : DMSOd6 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.41 3H singlet -CH3 -
2 7.20 1H doublet furyl-H J=3.6
3 7.36 1H doublet furyl-H J=3.6
4 7.39 2H doublet Ar-He,e' Jed=8.0
5 7.56 1H doublet Vin-HA J=15.3
6 7.73 1H doublet Ar-Ha Jab=8.5
7 7.78 1H doublet Vin-HB J=15.3
8 7.93 1H double doublet Ar-Hb Jba=8.5
Jbc=2.0
9 8.06 2H doublet Ar-Hd,d' Jde=8.2
10 8.21 1H doublet Ar-Hc Jcb=2.0
O
O
Cl
Cl
CH3
c
b
a
B
A
d'
e'
d
e
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1a C6H5- 1654
1b 3-NH2-C6H4- 1656
1c 4-NH2-C6H4- 1654
1d 4-Br-C6H4- 1658
1e 4-Cl-C6H4- 1658
1f 4-F-C6H4- 1662
1g 2-OH-C6H4- 1639
1h 4-OCH3-C6H4- 1658
1i 4-CH3-C6H4- 1649
1j 3-NO2-C6H4- 1660
1k 4-NO2-C6H4- 1658
1l α-C4H3S 1666
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 1-ARYL-3-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-2-
PROPENE-1-ONES
EXPANDED AROMATIC REGION
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ANTIMICROBIAL ACTIVITY
Method : Cup-plate109
Gram positive bacteria : Staphylococcus aureus
Bacillus megaterium
Gram negative bacteria : Proteus vulgaris
Escherichia coli
Fungi : Aspergillus niger
Concentration : 40 µg.
Solvent : Dimethyl formamide
Standard drugs : Ampicillin, Amoxicillin,
Norfloxacin, Penicillin, Greseofulvin
The antimicrobial activity was compared with standard drugs viz. Ampicillin,
Amoxicillin, Norfloxacin, Penicillin and antifungal activity was compared with viz.
Greseofulvin. The zones of inhibition have been measured in mm.
ANTITUBERCULAR ACTIVITY
The antitubercular activity was carried out at Tuberculosis Antimicrobial
Acquisition Co-ordinating Facility (TAACF), U.S.A.
Method : BACTEC 460 Radiometric System
Bacteria : Mycobacterium tuberculosis H37Rv
Concentration : 6.25 µg/ml
Standard drug : Rifampin
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC  EVALUATION OF 1-ARYL-3-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-PROPENE-1-ONES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
A mixture of 3,4-dichloroaniline (16.2 g, 0.01 M), dil.  HCl (15%, 60 ml)
and water (90 ml) was heated to get a clear solution. The solution was cooled to
0OC  and diazotised with NaNO2 solution (30%, 24 ml). The diazonium salt
solution was filtered and to the filtrate, water (50 ml) and freshly distilled furfural
(11.1 ml, 0.1 M) and aqueous cupric chloride (2.5 g in 10 ml of water) were
added with stirring. The stirring was continued for 4 hrs. and kept overnight.
The separated solid was collected by filtration and washed with cold ethanol,
cr ys ta l l i sed f rom a mixture of  e thanol-DMF. Yie ld 80%, m.p.  270oC.
(C11H6Cl2O2; required : C, 54.81; H, 2.51%; found: C, 54.60; H, 2.33%).
(B) Preparation of 1-(p-Anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one
A solution of p-methoxyacetophenone (1.5 g, 0.01 M) in minimum quantity
of ethanol (5 ml) was added to a mixture of 5-(m,p-dichlorophenyl)-2-
furaldehyde (2.41 g, 0.01 M) in ethanol (30 ml) and 40% NaoH was added to
make it alkaline. The reaction mixture was then stirred for 24 hrs. at room
temperature. The product was isolated and crystallised from DMF. Yield 75%
m.p. 210oC. (C20H14Cl2O3; required: C, 64.31 ; H, 3.72%; found: C, 64.11;
H, 3.48%).
Similarly other substituted chalcones were prepared. The physical constants
are recorded in Table No. 1.
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(C) Therapeutic evaluation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-
furyl]-2-propen 1-ones
All the products have been evaluated for antimicrobial activity and
antitubercular activity as described under.
(a) Antimicrobial activity
It was carried out by cup-plate diffusion method which has been described
as under.
(I) Antibacterial activity
The purified products were screened for their antibacterial activity. The
nutrient agar broth prepared by the usual method, was inoculated aseptically
with 0.5 ml of 24 hrs. old subcultures of B. megaterium, S. aureus, E. coli and
P. vulgaris in separate conical flasks at 40-50oC and mixed well by gently shaking.
About 25 ml  content of the flasks were poured and evenly spreaded in a petridish
(13 cm in diameter) and allowed to set for two hrs. The cups (10 mm in diameter)
were formed by the help of borer in agar medium and filled with 0.04 ml (40
µg) solution of sample in DMF.
The plates were incubated at 37OC for 24 hrs. and the control was also
maintained with 0.04 ml of MDF in a similar manner and the zones of inhibition
of the bacterial growth were measured in millimeter and recorded in Graphical
Chart No. 1.
(II) Antifungal activity
A. niger was employed for testing antifungal activity using cup-plate
method. The culture was maintained on Sabouraud's agar slants. Sterilised
Sabouraud's  agar medium was inoculated with 72 hrs. old 0.5 ml suspension of
fungal spores in a separate flask. About 25 ml of the inoculated medium was
evenly spreaded in a petridish and allowed to set for two hrs. The cups (10 mm
34
in diameter) were punched. The plates were incubated at 30OC for 48 hrs. After
the completion of incubation period, the zones of inhibition of growth in the
form of diameter in mm was measured. Along the test solution in each petridish
one cup was filled up with solvent which acts as control. The zones of inhibition
are recored in Graphical Chart No. 1.
(b) Antitubercular activity
The antitubercular evaluation of the compounds was carried out at
Tuberculosis Antimicrobial Acquisition and Co-ordinating Facility (TAACF),
U.S.A. Primary screening of the compounds for antitubercular activity have been
conducted at 6.25 µg/ml towards Mycobacterium Tuberculosis H37Rv in BACTEC
12B medium using the BACTEC 460 rediometric system. The compounds
demonstrating atleast >90% inhibition in the primary screen have been retested
at lower concentration towards Mycobacterium Tuberculosis H37Rv to determine
the actual minimum inhibitory concentration (MIC) in the BACTEC 460.
The antitubercular activity data have been compared with standard drug
Rifampin at 0.25 µg/ml concentration and it showed 98% inhibition. The work
is under progress.
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TABLE NO. 1 : PHYSICAL CONSTANTS OF 1-ARYL-3-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYL]-2-PROPENE-1-ONES
Comp.
No.
1
1a C6H5- C19H12Cl2O2 343 212 0.71 68
1b 3-NH2-C6H4- C19H13Cl2NO2 358 144 0.78 71 3.91 3.70
1c 4-NH2-C6H4- C19H13Cl2NO2 358 170 0.68 59 3.91 3.69
1d 4-Br-C6H4- C19H11BrCl2O2 422 200 0.81 63
1e 4-Cl-C6H4- C19H11Cl3O2 377.5 155 0.66 60
1f 4-F-C6H4- C19H11Cl2FO2 361 133 0.48 58
1g 2-OH-C6H4- C19H12Cl2O3 359 165 0.78 68
1h 4-OCH3-C6H4- C20H14Cl2O3 373 210 0.84 75
1i 4-CH3-C6H4- C20H14Cl2O2 357 180 0.71 73
1j 3-NO2-C6H4- C19H11Cl2NO4 388 145 0.65 70 3.61 3.28
1k 4-NO2-C6H4- C19H11Cl2NO4 388 192 0.58 62 3.61 3.33
1l α-C4H3S- C17H10Cl2O2S 349 232 0.42 56
* TLC Solvent System : Acetone : Benzene (3 : 7)
Rf*
Value
6
Yield
%
7
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GRAPHICAL CHART NO. 1 :  ANTIMICROBIAL ACTIVITY OF 1-ARYL-3-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-
     2-PROPENE-1-ONES
0
5
10
15
20
25
30
ZO
N
E 
O
F 
IN
H
IB
IT
IO
N
 IN
 m
m
B. mega 20 14 17 20 15 17 12 13 22 19 11 20 22 24 23 25 0
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E. coli 19 16 13 20 14 16 14 12 19 11 12 18 19 18 20 22 0
P. vulgaris 15 17 12 16 15 14 11 19 14 17 15 15 17 20 21 23 0
A.niger 19 17 18 21 14 14 18 19 13 17 19 13 0 0 0 0 26
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SECTION- II
SYNTHESIS AND THERAPEUTIC EVALUTION OF 1-ACETYL-3-ARYL-
5-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-PYRAZOLINES
Considerable attention has been focussed on the development and synthesis
of pyrazolines of type (II) for obtaining biologically potent molecules which have
been prepared by the condensation of chalcones of type (I) with hydrazine
hydrate in glacial acetic acid.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
Moreover, some selected compounds have been evaluated for their in vitro
biological assay towards a strain of mycobacterium tuberculosis H37Rv at
a concentration of 6.25 µg/ml using Rifampin as a standard drug which have
been tested at Tuberculosis & Antimicrobial Acquisition Co-ordinating Facility
(TAACF), Alabama, U.S.A.
R = Aryl
O
R
O
Cl
Cl
O
Cl
Cl
NN
O
CH3
R
NH2-NH2-H2O
CH3COOH
Type (II)
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IR SPECTRAL STUDY OF 1-ACETYL-3-(ρ-ANISYL)-5-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYL]-PYRAZOLINE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2954 2975-2950 444
-CH3 C-H str. (sym.) 2833 2880-2860 "
C-H def. (asym.) 1440 1470-1435 "
C-H def. (sym.) 1363 1390-1370 "
Aromatic C-H str. 3060 3080-3030 445
C=C str. 1515 1520-1480 "
C-H i.p.def. 1039 1070-1000 "
C-H o.o.p. def. 833 835-810 "
Furyl moiety C-O-C str. (sym.) 1249 1275-1200 444
C-O-C str. (asym.) 1039 1075-1020 "
(overlaped)
C-Cl str. 794 800-750 "
Pyrazoline C=O str. 1668 1660-1600 447
C=N str. 1602 1630-1580 "
C-N str. 1180 1220-1020 "
O
Cl
Cl
NN
O
CH3
O
CH3
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PMR SPECTRAL STUDY OF 1-ACETYL-3-(p-TOLYL)-5-[5'(m,p-DICHLORO PHENYL)-
2'-FURYL]-PYRAZOLINE
Internal Standard : TMS; Solvent : DMSOd6 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.29 3H singlet Ar-CH3 -
2 2.36 3H singlet CO-CH3 -
3 3.50 1H double doublet -CHA JAB=18
JAX=4.8
4 3.75 1H double doublet -CHB JBA=18
JBX=11.7
5 5.67 1H double doublet -CHX JXA=4.8
JXB=11.7
6 6.46 1H doublet furyl-H J=3.3
7 7.06 1H doublet furyl-H J=3.3
8 7.30 2H doublet Ar-Hd,d' Jed=7.8
9 7.57 1H double doublet Ar-Hb Jba=8.4
Jbc=1.5
10 7.64 1H doublet Ar-Ha Jab=8.4
11 7.72 2H doublet Ar-He,e' Jde=7.8
12 7.85 1H doublet Ar-Hc Jcb=1.8
O
Cl
Cl
NN
O
CH3
CH3
c
b
a X
d
e
e'
d'
HH AB
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2a C6H5- 1664
2b 3-NH2-C6H4- 1660
2c 4-NH2-C6H4- 1664
2d 4-Br-C6H4- 1658
2e 4-Cl-C6H4- 1666
2f 4-F-C6H4- 1656
2g 2-OH-C6H4- 1658
2h 4-OCH3-C6H4- 1668
2i 4-CH3-C6H4- 1660
2j 3-NO2-C6H4- 1670
2k 4-NO2-C6H4- 1672
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 1-ACETYL-3-ARYL-5-[5'(m,p-DICHLOROPHENYL)-2'-
FURYL]-PYRAZOLINES
EXPANDED AROMATIC REGION
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(Pyrazoline)
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m/z = 429 (m+ peak)
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ACETYL-3-ARYL-
5[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-PYRAZOLINES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part-I, Section-I(A)
(B) Preparation of 1-(p-Anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one
Part-I, Section-I(B)
(C) Preparation of 1-Acetyl-3-(p-anisyl)-5-[5'-(m,p-dichlorophenyl)-2'-
furyl]-pyrazoline.
A mixture of 1-(p-methoxyphenyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one (3.73 g, 0.01M) and hydrazine hydrate (2 ml, 0.04 M) in 30 ml
acetic acid was refluxed for 10 hrs. The solution was poured into crushed ice.
Product was isolated and crystallised from ethanol. Yield 65%, m.p. 192OC.
(C22H18Cl2N2O3; required : C, 61.52 ;  H, 4.20 ; N, 6.53%; found : C, 61.26;
H, 4.04 ; N. 6.25%).
Similarly other substituted pyrazolines were prepared. The physical
constants are recorded in Table No. 2
(D) Therapeutic evaluation of 1-Acetyl-3-aryl-5-[5'-(m,p-dichloro
phenyl)-2'-furyl]-pyrazolines
Antimicrobial testing was carried out as described in Part-I, Section-I(C).
The zone of inhibition of the test solution are recorded in Graphical Chart No.
2.
The antitubercular screening was carried out as described in Part-I,
Section-I(C). The data for % inhibition are recorded in Table No. 2a.
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TABLE NO. 2 : PHYSICAL CONSTANTS OF 1-ACETYL-3-ARYL-5- [5 ' - (m,ρ -DICHOROPHENYL)-2 ' -FURYL]-
PYRAZOLINES
Comp.
No.
1
2a C6H5- C21H16Cl2N2O2 399 188 0.64 59 7.02 6.72
2b 3-NH2-C6H4- C21H17Cl2N3O2 414 202 0.82 63 10.14 9.92
2c 4-NH2-C6H4- C21H17Cl2N3O2 414 208 0.80 72 10.14 9.95
2d 4-Br-C6H4- C21H15BrCl2N2O2 478 258 0.78 69 5.86 5.64
2e 4-Cl-C6H4- C21H15Cl3N2O2 433.5 156 0.61 66 6.46 6.22
2f 4-F-C6H4- C21H15Cl2FN2O2 417 280 0.58 58 6.71 6.50
2g 2-OH-C6H4- C21H16Cl2N2O3 415 241 0.48 71 6.75 6.48
2h 4-OCH3-C6H4- C22H18Cl2N2O3 429 192 0.58 65 6.53 6.25
2i 4-CH3-C6H4- C22H18Cl2N2O2 413 148 0.65 62 6.78 6.62
2j 3-NO2-C6H4- C22H15Cl2N3O4 444 200 0.80 70 9.46 9.30
2k 4-NO2-C6H4- C22H15Cl2N3O4 444 142 0.78 68 9.46 9.18
* TLC Solvent System : Acetone : Benzene (1.5 : 8.5)
Rf*
Value
6
Yield
%
7
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GRAPHICAL CHART NO. 2 :  ANTIMICROBIAL ACTIVITY OF 1-ACETYL-3-ARYL-5-[5’-(m, p-DICHLOROPHENYL)-
      2’-FURYL]-PYRAZOLINES
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162136 DP1-22 4-NH
2
-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 74 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162129 DP1-15 4-NO
2
-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 19 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162135 DP1-21 4-Cl- C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 17 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162130 DP1-16 2-OH-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 11 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162128 DP1-14 4-Br-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 6 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162131 DP1-17 3-NO
2
-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 6 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162137 DP1-23 3-NH
2
-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 4 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162134 DP1-20 4-F-C
6
H
4
-  S a u rashtra Alamar H37Rv >6.25 1 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162127 DP1-13 -C
6
H
5
-  S a u r a s h t r a Alamar H37Rv >6.25 0 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162132 DP1-18 4-OCH
3
-C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 0 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
162133 DP1-19 4-CH
3
- C
6
H
4
-  S a u r a s h t r a Alamar H37Rv >6.25 0 M I C  R i f a m p i n =0.25µ g / m l
U n i v e r s i t y @ 9 8 %  i n h i b i t i o n
Dr. A. R. Parikh
Saurashtra University
TABLE NO. 2a  : PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
TAACF, Southern Research Institute
Primary Assay Summary Report
Corp
ID
Sample
ID
Where,  R = Assay MTb
Strain
MIC %
Inhib
CommentSupplier
O
Cl
Cl
NN
O
CH3
R
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SECTION - III
SYNTHESIS AND THERAPEUTIC EVALUATION OF 5-[5 ' - (m,p-
DICHLOROPHENYL)-2'-FURYL]-3-ARYL-1-PHENYL PYRAZOLINES
With a view to getting biologically better compounds and considering the
association of various pharmacological activity of furan nucleus, the preparation
of  pyrazolines of type (III) have been undertaken by the condensation of type
(I) with phenyl hydrazine.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
O
R
O
Cl
Cl
C6H5-NH-NH2 O
Cl
Cl
NN
R
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R = ArylType (III)
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IR SPECTRAL STUDY OF 5-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-3-(p-TOLYL)-
1-PHENYL PYRAZOLINE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2920 2975-2950 444
-CH3 C-H str. (sym.) 2862 2880-2860 "
C-H def. (asym.) 1463 1470-1435 "
C-H def. (sym.) 1380 1390-1370 "
Aromatic C-H str. 3055 3080-3030 445
C=C str. 1496 1520-1480 "
C-H i.p.def. 1028 1070-1000 "
C-H o.o.p. def. 815 835-810 "
Furyl moiety C-O-C str. (sym.) 1267 1275-1200 444
C-O-C str. (asym.) 1068 1075-1020 "
C-Cl str. 781 800-750 "
Pyrazoline C=N str. 1591 1627-1580 447
N-Ph 1496 1507-1495 "
(overlaped)
C-H def. 692 698-690 "
O
Cl
Cl
NN
CH3
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PMR SPECTRAL STUDY OF 5-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-3-(p-ANISYL)-
1-PHENYLPYRAZOLINE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 3.41 1H double doublet -CHA JAB=16.9
JAX=6.7
2 3.73 1H double doublet -CHB JBA=16.9
JBX=11.9
3 3.86 3H singlet -OCH3 -
4 5.35 1H double doublet -CHX JXA=6.8
JXB=12.0
5 6.27 1H doublet furyl-H J=3.4
6 6.55 1H doublet furyl-H J=3.4
7 7.00 2H doublet Ar-He,e' Jed=8.1
8 7.21 5H multiplet Ar-H f,g,h,i,j -
9 7.39 1H doublet Ar-Ha Jab=8.4
10 7.51 1H double doublet Ar-Hb Jba=8.2
Jbc=2.0
11 7.64 2H doublet Ar-Hd,d' Jde=8.2
12 7.68 1H doublet Ar-Hc Jcb=1.8
O
Cl
Cl
NN
O
CH3
c
b
a X
d
e
e'
d'
HH AB
j
i
h g
f
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EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 5-[5 ' - (m,p-
DICHLOROPHENYL)-2'-FURYL]-3-ARYL-1-PHENYL PYRAZOLINES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part-I, Section-I (A)
(B) Preparation of 1-(p-Tolyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one
Part-I, Section-I (B)
(C) Preparation of 5-[5'-(m,p-Dichlorophenyl)-2'-furyl]-3-(p-tolyl)-1-
phenyl pyrazoline
A  mixture of 1-(p-methyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-
1-one (3.57 g, 0.01 M) and phenyl hydrazine (1.08 g, 0.01 M) in DMF was
refluxed for 10 hrs. The solution was poured into crushed ice. Product was
iso la ted and crys ta l l i sed f rom ethanol -DMF. Yie ld.  68% m.p.  230OC.
(C26H20Cl2N2O; required: C, 69.78; H, 4.49; N,6.26%; found: C, 69.58 ; H,
4.28; N, 6.02%).
Similarly other substituted pyrazolines were prepared. The physical
constants are recorded in Table No. 3
(D) Therapeutic eveluation of 5-[5'-(m,p-Dichlorophenyl)-2'-furyl]-3-
aryl-1-phenyl pyrazolines
Antimicrobial testing was carried out as described in Part-I, Section-I(C).
The zone of inhibition of the test solution are recorded in Graphical Chart No. 3.
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TABLE NO. 3 : PHYSICAL CONSTANTS OF 5- [5 ' - (m,ρ -DICHOROPHENYL) -2 ' -FURYL] -3-ARYL-1-PHENYL
PYRAZOLINES
Comp.
No.
1
3a C6H5- C25H18Cl2N2O 433 180 0.68 62 6.46 6.22
3b 3-NH2-C6H4- C25H19Cl2N3O 448 132 0.62 63 9.37 9.05
3c 4-NH2-C6H4- C25H19Cl2N3O 448 162 0.68 68 9.37 9.10
3d 4-Br-C6H4- C25H17BrCl2N2O 512 210 0.78 64 5.47 5.18
3e 4-Cl-C6H4- C25H17Cl3N2O 467.5 148 0.67 70 5.99 5.70
3f 4-F-C6H4- C25H17Cl2FN2O 451 126 0.63 70 6.21 6.04
3g 2-OH-C6H4- C25H18Cl2N2O2 449 262 0.84 67 6.23 6.02
3h 4-OCH3-C6H4- C26H20Cl2N2O2 463 192 0.77 72 6.05 5.72
3i 4-CH3-C6H4- C26H20Cl2N2O 447 230 0.74 68 6.26 6.02
3j 3-NO2-C6H4- C25H17Cl2N3O3 478 256 0.66 66 8.78 8.48
3k 4-NO2-C6H4- C25H17Cl2N3O3 478 198 0.67 64 8.78 8.58
3l α-C4H3S- C23H16Cl2N2OS 439 248 0.72 72 6.38 6.18
* TLC Solvent System : Acetone : Benzene (4 : 6)
Rf*
Value
6
Yield
%
7
54
5
5
GRAPHICAL CHART NO. 3 :  ANTIMICROBIAL ACTIVITY OF 5-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-3-ARYL-
      1-PHENYLPYRAZOLINES
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P. vulgaris 14 16 14 17 11 12 15 14 18 12 13 14 17 20 21 23 0
A.niger 14 19 15 18 14 16 18 14 20 12 19 14 0 0 0 0 26
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PART-II
STUDIES ON
CYANOPYRIDINES
INTRODUCTION
Pyridine and its derivatives represent one of the most active class of
compounds possessing a wide spectrum of biological activities in the field of
medicine, agriculture and industrial chemistry. Pyridine-3-carboxamide occurs
as a component of the structure of the important coenzymes NADP+, one of
the B12 complex of vitamins, occurs in red blood corpuscles and participates in
biochemical redox reaction. Pyridoxol (Vitamin B6) (I), occurs in yeast and
wheatgerm is an important food additive.
The availability of 3-cyanopyridine, nicotinamide and nicotinic acid make
possible their use as synthetic intermediates.
Most derivatives are prepared by manipulation of pyridine and its simple
homologues in a manner similar to chemistry of the benzenoid chemistry.
However the simple pyridine compounds are prepared by the cyclisation of
aliphatic raw materials.
SYNTHETIC ASPECTS
Preparation of 3-cyanopyridines have been cited in literature110-114 with
different methods. The well known method is:
1. Samour and co-workers115 have prepared substituted cyanopyridines by
the condensation of chalcones with malononitrile in presence of ammonium
acetate.
Cyanopyridines...
N
OH
CH2OH
CH2OH
CH3
(I)
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MECHANISM
The mechanism for the condensation of chalcones with malononitrile is
shown as under.
This reaction proceeds through conjugated addition of active methylene
compounds to the α,β-unsaturated system. The α,β-unsaturated compound is
known as acceptors and active methylene compound is known as addender.
THERAPEUTIC EVALUATION
Cyanopyridines possess wide therapeutic activities listed as under.
1. Antihypertensive116
2. Antisoriasis117
3. Antiepileptic118
4. Anticonvulsant119
5. Antifungal120
6. Antibacterial121
7. Herbicidal122
8. Antiinflammatory123
9. Anti HIV124
57Cyanopyridines...
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S. S. Verma et al.125 have synthesised 2-amino-3-cyano-2,6-disubstituted
pyridines and studied their biological activities. The insecticidal activity of
cyanopyridines has been investigated126 I. Teu and co-workers127 have shown
cyanopyridines as agrochemical fungicides. Hussans M. and co-workers128 have
prepared 3-cyanopyridines and reported their pharmacological activity. Various
cyanopyridine derivatives (III) have been documented for their multiple biological
activities.129
Manna F. and co-workers130 have reported the antiinflammatory activity
of 3-cyanopyridines. Some new 3-cyanopyridine derivatives have been found
to show anticancer and anti HIV activity.131  A. R. Parikh et al.132,133 have
prepared some new cyanopyridines and studied their antimicrobial activity.
Pyachenko U. D. and co-workers134 have synthesised some cyanopyridine
derivatives (IV) which are useful in the treatment of retroviral diseases.
Cyanopyridine derivatives (V) showing significant biological activity are
described.135
58Cyanopyridines...
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Parekh et al.136 have prepared new cyanopyridines and all products have
been evaluated for their in vitro growth inhibitory activity against different
microbes. Lowinger et al.137 have prepared some new cyanopyridines and
postulated them as vitro & cellular activities.
Moreover,  Haruda H.  e t  a l .138  synthes i sed 2-acy lamino-3,5-
dicyanopyridine derivat ives useful  as calc ium channel opening drugs.
Antimicrobial activity of cyanopyridine derivatives have reported by Mona M.139
Villhauer E. et al.140 have prepared novel cyanopyridines which has been found
to be bioavailable dipeptidyl peptidase inhibitors.
The synthesis of cyanopyridines is of current interest owing to their
enormous occurence in biologically active derivatives. Hence, considerable
attention has been focused on the study of efficient and pharmaceutically
important cyanopyridines bearing furan nucleus, which is described as under.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
2-AMINO-3-CYANO-6-ARYL-4-[5'-(m,p-DICHLORO
PHENYL)-2'-FURYL]-PYRIDINES
59Cyanopyridines...
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SECTION-I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 2-AMINO-3-
CYANO-6-ARYL-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-PYRIDINES
Pyridine nucleus plays an important role in medicine, agriculture and
industrial chemistry. To further assess the potential of such a class of compounds,
cyanopyridine derivatives of type (IV) have been synthesised by the condensation
of chalcones of type (I) with malononitrile and ammonium acetate.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
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IR SPECTRAL STUDY OF 2-AMINO-3-CYANO-6- (p -TOLYL) -4 - [5 ' - (m,p-
DICHLOROPHENYL)-2'-FURYL]-PYRIDINE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2947 2975-2950 444
-CH3 C-H str. (sym.) 2840 2880-2860 "
C-H def. (asym.) 1446 1470-1435 "
Aromatic C-H str. 3033 3080-3030 445
C=C str. 1535 1520-1480 "
C-H i.p.def. 1043 1070-1000 "
C-H o.o.p. def. 840 835-810 "
Furyl moiety C-O-C str. (sym.) 1232 1275-1200 444
C-O-C str. (asym.) 1026 1075-1020 "
C-Cl str. 756 800-750 "
Pyridine N-H str. (sym.) 3361 3350-3250 "
C= N str. 2210 2240-2120 "
C=N str. 1608 1640-1500 "
C-N str. 1178 1220-1020 "
O
Cl
Cl
N
NH2
N
CH3
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PMR SPECTRAL STUDY OF 2 -AMINO-3-CYANO-6- (p -ANISYL) -4 - [5 ' (m,p-
DICHLOROPHENYL)-2'-FURYL]-PYRIDINE
Internal Standard : TMS; Solvent : DMSOd6 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 3.89 3H singlet -OCH3 -
2 6.95 1H doublet furyl-H J=3.7
3 7.05 2H doublet Ar-He,e' Jed=8.7
4 7.18 1H singlet –CHx -
5 7.40 1H doublet furyl-H J=3.7
6 7.52 1H doublet Ar-Ha Jab=8.6
7 7.57 2H doublet Ar-Hd,d' Jde=9.0
8 7.67 1H double doublet Ar-Hb Jba=8.5
Jbc=1.9
9 7.89 1H doublet Ar-Hc Jcb=18.
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4a C6H5- 2210
4b 3-NH2-C6H4- 2208
4c 4-NH2-C6H4- 2214
4d 4-Br-C6H4- 2219
4e 4-Cl-C6H4- 2206
4f 4-F-C6H4- 2222
4g 2-OH-C6H4- 2214
4h 4-OCH3-C6H4- 2218
4i 4-CH3-C6H4- 2210
4j 3-NO2-C6H4- 2212
4k 4-NO2-C6H4- 2219
4l α-C4H3S- 2224
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 2-AMINO-3-CYANO-6-ARYL-4-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYL]-PYRIDINES
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 2-AMINO-3-
CYANO-6-ARYL-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-PYRIDINES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part - I, Section - I (A).
(B) Preparation of 1-(p-Anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one
Part - I, Section - I (B)
(C) Preparat ion of  2-Amino-3-cyano-6- (p-anisy l ) -4 - [5 ' - (m,p-
dichlorophenyl)-2'-furyl]-pyridine
A mixture of 1-(p-anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-1-
one (4.36 g, 0.01 M), malononitrile (0.66 g, 0.01 M) and ammonium acetate
(2.31 g, 0.03 M) in DMF (30 ml) was refluxed for 8 hrs., poured into crushed
ice. The solid  obtained was filtered, washed with water and crystallised from
DMF. Yield 70%, m.p. 195oC. (C23H15Cl2N3O2; required: C, 63.32; H, 3.47;
N, 9.63%; found: C, 63.14; H, 3.30; N, 9.42%).
Similarly other substituted  cyanopyridines were prepared. The physical
constants are recorded in Table No. 4.
(D) Therapeutic evaluation of 2-Amino-3-cyano-6-aryl-4-[5'-(m,p-
dichlorophenyl)-2'-furyl]-pyridines
Antimicrobial testing was carried out as described in Part-I, Section - I
(C). The zone of inhibition of the test solution are recorded in Graphical Chart
No. 4.
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TABLE NO. 4 : PHYSICAL CONSTANTS OF 2-AMINO-3-CYANO-6-ARYL-4-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYL]-
PYRIDINES
Comp.
No.
1
4a C6H5- C22H13Cl2N3O 406 143 0.55 65 10.34 10.12
4b 3-NH2-C6H4- C22H14Cl2N4O 421 122 0.62 64 13.30 13.05
4c 4-NH2-C6H4- C22H14Cl2N4O 421 165 0.65 70 13.30 13.08
4d 4-Br-C6H4- C22H12BrCl2N3O 485 155 0.54 63 8.66 8.41
4e 4-Cl-C6H4- C22H12Cl3N3O 440.5 225 0.58 69 9.53 9.33
4f 4-F-C6H4- C22H12Cl2FN3O 424 220 0.60 74 9.90 9.68
4g 2-OH-C6H4- C22H13Cl2N3O2 422 128 0.59 65 9.95 9.78
4h 4-OCH3-C6H4- C23H15Cl2N3O2 436 195 0.54 70 9.63 9.42
4i 4-CH3-C6H4- C23H15Cl2N3O 420 130 0.73 63 10.00 9.74
4j 3-NO2-C6H4- C22H12Cl2N4O3 451 185 0.62 69 12.42 12.14
4k 4-NO2-C6H4- C22H12Cl2N4O3 451 130 0.68 74 12.42 12.20
4l α-C4H3S- C20H11Cl2N3OS 412 202 0.54 64 10.19 10.00
* TLC Solvent System : Acetone : Benzene (4.5 : 5.5)
Rf*
Value
6
Yield
%
7
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GRAPHICAL CHART NO. 4 :  ANTIMICROBIAL ACTIVITY OF 2-AMINO-3-CYANO-6-ARYL-4-[5’-(m, p-DICHLOROPHENYL)-
      2’-FURYL]-PYRIDINES
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PART-III
STUDIES ON
2-AMINOPYRIMIDINES
INTRODUCTION
2-Aminopyrimidine is the most important member of all the diazines as
this ring system occurs widely in living organisms. Pyrimidine and its derivatives
have gained prominence bacause of their potential pharmaceutical values. Many
pyrimidine derivatives play vital role in many physiological action. They are
among those molecules that make life possible as being some of the building
blocks of DNA and RNA.
Pyrimidine is considered to be a resonance hybrid of the charged and
uncharged cannonical structures, its resonance energy has been found to be
less than benzene or pyridine. The naturally occuring pyrimidine derivatives
was first  isolated by Gabrial and Colman in 1870, and its structure was confirmed
in 1953 as 5-β-D-gluco-pyranoside of divicine.
SYNTHETIC ASPECT
2-Aminopyrimidines has been synthesised by different methods, which has
been described in literature141-144.
1. Rasaki145 synthesised 2-aminopyrimidines by the reaction of chalcone
epoxides with guanidine carbonate in xylene.
2. The reaction of chalcone with guanidine hydrochloride  in presence of
potassium-t-butoxide in t-butanol yielded corresponding 2-aminopyrimidine
derivatives146.
N N
NH2
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3. Abd-El-gali E. Amr147 synthesised 2-aminopyrimidines by the reaction of
chalcones with guanidine hydrochloride in the presence of NaOH.
MECHANISM
The reaction of guanidine hydrochloride with α,β-unsaturated system leads
to the formation of 2-aminopyrimidine.
In the formation of 2-aminopyrimidine derivatives, it involves cycloaddition
process. The reaction proceeds through conjugated addition of guanidine to
the α,β-unsaturated system. Here bond formation take place between N-atom
of guanidine and C-atom of chalcone.
THERAPEUTIC EVALUATION
Large number of drugs possess aminopyrimidine ring system. Well-known
antimalarial agents like trimethoprim (I) and pyrimethamine (II), hypotensive
agent like minoxidil (III), antibacterial agent like ormetraprim (IV) possess
aminopyrimidine ring system.
2-Aminopyrimidines...
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2-Aminopyrimidines exhibit a wide spectrum of  pharmacological activities
like,
1. Muscle relaxant148
2. Analgesic149
3. Antimicrobial150,151
4. Antitumor152
5. Fungicidal153
6. Inhibitor of cellular protiferation154
7. Cardiovascular155
8. Antiviral156
9. Tyrosine kinase inhibitor157
10. Antagonists158
Gangjee A. et al.159 Synthesised aminopyrimidines which possess
ant i tumor act iv i ty.  Pan S.160 prepared 2-methyl th io-4-amino-6-(3,5-
diacetylphenylamino) pyrimidines which show anti HIV activity in Hq cell
cultures. Ugarkar B. et al.161  found aminopyrimidines in the inhibition of
cardiovascular and ceribrovascular disorders. Some aminopyrimidines have been
studied for their antimicrobial activity.162
NN
OCH3
OCH3
H3CO
NH2
NH2
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Breault et al.163 and Uckun et al.164 have prepared some aminopyrimidine
derivatives and screened its anticancer activity. Chamanlal and co-workers165
synthesised aminopyrimidines which possess antihistaminic(H1) activity.
Hewawasam P.  et al.166 prepared 2,4-disubstituted pyrimidine-5-carboxamides
as KCNQ potassium channel modulators.
Bargiotti A. et al.167 prepared aminopyrimidine derivatives for their
therapeutic use as telomerase inhibitors and anticancer agent. Jden and Juan168
synthesised some new aminopyrimidines for the treatment of cytomegalovirus
infections. Tsutsumi H. et al.169 prepared aminopyrimidine (V) as adenosine
receptor antagonists. Some novel aminopyrimidine derivatives (VI) have been
evaluated as dihydrofolate reductase inhibitors.170
Patricia F. et al.171 have prepared 2-tosyliminopyrimidine derivatives as
inhibitors of some leukocyte functions. Some pyrimidine derivatives showing
significant biological activity have been reported.172 Aleem G. et al.173 have
prepared aminopyrimidine derivatives of glutamic acid as potential dual inhibitors
of dihydrofolate reductase and as potential antitumor agents.
Looking to the diversified activities exhibited and in continuation of our
work on the synthesis of biologically active heterocycles, the synthesis and
biological  screening of aminopyrimidine derivatives have been described as
under.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
6-ARYL-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-2-
AMINOPYRIMIDINES
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 6-ARYL-4-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-AMINOPYRIMIDINES
Many aminopyrimidine derivatives are reported to possess different
biological activities. In view of these reports, it was considered worthwhile to
synthesise some new 4-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-amino-pyrimidines
of type (V) to study their biological activities. Aminopyrimidine derivatives have
been prepared by the reaction of the chalcones of type (I) with guanidine
hydrochloride in presence of potassium-t-butoxide in t-butanol.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towared gram positive and gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
R = Aryl
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IR SPECTRAL STUDY OF 6-(p-TOLYL)-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-AMINOPYRIMIDINE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2950 2975-2950 444
-CH3 C-H def. (asym.) 1461 1470-1435 "
C-H def. (sym.) 1357 1390-1370 "
Aromatic C-H str. 3037 3080-3030 445
C=C str. 1517 1520-1480 "
C-H i.p.def. 1029 1070-1000 "
C-H o.o.p. def. 833 835-810 "
Furyl moiety C-O-C str. (sym.) 1269 1275-1200 444
C-O-C str. (asym.) 1064 1075-1020 "
C-Cl str. 794 800-750 "
Pyrimidine N-H str. (sym.) 3328 3450-3350 "
C= N str. 1614 1640-1500 "
C-N str. 1128 1220-1020 "
O
Cl
Cl
NN
NH2
CH3
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PMR SPECTRAL STUDY OF 6-(p-ANISYL)-4-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-AMINOPYRIMIDINE
Internal Standard : TMS; Solvent : DMSOd6 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 3.90 3H singlet -OCH3 -
2 6.86 1H doublet furyl-H J=3.7
3 7.04 2H doublet Ar-He,e' Jed=9.0
4 7.32 1H doublet furyl-H J=4.5
5 7.43 1H singlet -CHx -
6 7.51 1H doublet Ar-Ha Jab=8.5
7 7.63 1H double doublet Ar-Hb Jba=8.4
Jbc=2.1
8 7.89 1H doublet Ar-Hc Jcb=2.1
9 8.09 2H doublet Ar-Hd,d' Jde=8.8
O
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EXPANDED AROMATIC REGION
O
Cl
Cl
NN
NH2
O
CH3
c
ba
x
d
e
e'
d'
O
Cl
Cl
NN
NH2
O
CH3
m/z = 412
77
O
Cl
Cl
N
N
NH2
O
CH3
O
Cl
Cl
N
NH2
NH
OH
O
Cl
Cl
NH
N
O
NH O
Cl
NH O
Cl
N
NH
O
Cl
Cl
O
Cl
N
O
Cl N N
NH2
O
C
O
N N
NH2
Om/z = 412 (m+ peak)
(base peak)
m/z = 279
m/z = 149
m/z = 307
m/z = 378
m/z = 350
m/z = 176m/z = 232m/z = 205m/z = 107
m/z = 165
m/z = 250
m/z = 120
m/z = 356
+
+
+
+
+
+ +
+
+
++
+
O
Cl
Cl
N
OH
EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC  EVALUATION OF 6-ARYL-4-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-AMINOPYRIMIDINES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part-I, Section I (A)
(B) Preparation of 1-(p-Anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propene-1-one
Part-I, Section I (B)
(C) Preparation of 6-(p-Anisyl)-4-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
aminopyrimidine
A mixture of 1-(p-anisyl)-3-[5'-(m.p-(dichlorophenyl)-2'-furyl]-2-propene-
1-one (4.12g, 0.01M) and guanidine hydrochloride (1.10g, 0.01M) was refluxed
in potassium-t-butoxide (1.12g, 0.01M) in t-butanol (20 ml) on a water-bath for
4-5 hours. The solvent was evaporated and the residue was neutralized with
20% HCl, the separated solid was filtered out and crystallised from DMF. Yield
60%, m.p. 222oC. (C21H15Cl2N3O2; required: C, 61.18; H, 3.67; N, 10.19%;
found : C, 61.03; H, 3.47; N, 9.90%).
Similarly other substituted aminopyrimidines were prepared. The physical
constants are recorded in Table No. 5.
(D) Therapeutic evalution of 6-Aryl-4-[5'-(m,p-dichlorophenyl)-2'-furyl]-
2-amino pyrimidines
Antimicrobial testing was carried out as described in Part-I, Section-I
(C). The zone of inhibition of the test solution are recorded in Graphical
Chart No. 5.
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TABLE NO. 5 : PHYSICAL CONSTANTS OF 6-ARYL-4- [5 ' - (m,ρ -DICHOROPHENYL)-2 ' -FURYL] -2-AMINO-
PYRIMIDINES
Comp.
No.
1
5a C6H5- C20H13Cl2N3O 382 198 0.71 68 10.99 10.75
5b 3-NH2-C6H4- C20H14Cl2N4O 397 190 0.64 65 14.10 13.90
5c 4-NH2-C6H4- C20H14Cl2N4O 397 215 0.67 69 14.10 13.84
5d 4-Br-C6H4- C20H12BrCl2N3O 461 225 0.60 71 9.11 8.84
5e 4-Cl-C6H4- C20H12Cl3N3O 416.5 168 0.54 64 10.08 9.88
5f 4-F-C6H4- C20H12Cl2FN3O 400 212 0.50 62 10.50 10.32
5g 2-OH-C6H4- C20H13Cl2N3O2 398 245 0.65 66 10.55 10.30
5h 4-OCH3-C6H4- C21H15Cl2N3O2 412 222 0.52 60 10.19 9.90
5i 4-CH3-C6H4- C21H15Cl2N3O 396 210 0.65 64 10.60 10.32
5j 3-NO2-C6H4- C20H12Cl2N4O3 427 268 0.72 66 13.11 12.85
5k 4-NO2-C6H4- C20H12Cl2N4O3 427 182 0.58 62 13.11 12.92
5l α-C4H3S- C18H11Cl2N3OS 388 170 0.76 58 10.82 10.60
* TLC Solvent System : 5g, 5h : Acetone : Benzene (2 : 8)
5a-f, 5i-l : Acetone : Benzene (4 : 6)
Rf*
Value
6
Yield
%
7
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GRAPHICAL CHART NO. 5 :  ANTIMICROBIAL ACTIVITY OF 6-ARYL-4-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-2-
AMINOPYRIMIDINES
PART-IV
STUDIES ON
THIOSEMICARBAZONES
INTRODUCTION
Thiosemicarbazone derivatives are of special importance because of their
versat i le biological and pharmacological act ivi t ies.  Thiosemicarbazone
derivatives have found applications in drug development for the treatment of
central nervous system disorders, of bacterial infections, as well as analgesic
and antiallergic agent. They are potent intermediates for the synthesis of
pharmaceutical and bioactive materials.
The clinically active drug methisazone and related compounds have shown
activity against DNA viruses, principally the Orthopoxviruses, both in vitro
and in vivo.
SYNTHETIC ASPECT
Nowadays reaction between thiosemicarbazide with ketones or aldehydes
have attracted a great attention, because of their interesting nature of resulting
compounds for their applications and biological activities.
Different methods are used for the synthesis of thiosemicarbazones which
is described in literature174-177
1. Tomchin A. B.178 has synthesised thiosemicarbazones by the recyclisation
of 2-amino-5-(2-aminoaroyl)-1,3,4-thiadiazoles.
Thiosemicarbazones... 81
N
CH3
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2. Perumal Y. and co-workers179 have prepared thiosemicarbazones by the
condensation of 6-chlorobenzothiazolyl-2-thiosemicarbazide with aldehydes
or ketones.
THERAPEUTIC EVALUATION
Thiosemicarbazones exhibit a wide variety of biological activities which
are listed as under.
1. Antibacterial180
2. Anthelmintic181
3. Antifungal182
4. Anticonvulsant183
5. Antirheumatics184
6. Antiherpes185
7. Antimalarial186
8. Antitumor187,188
9. Anticancer189
Antimicrobial act ivi ty of thiosemicarbazone derivatives have been
reported.190,191 Siatra T. et al.192 have synthesised some new thiosemicarbazones
from 3-acetyl indole and repor ted its effect on DNA synthesis and cell
proliferation. 5-chloro salicyaldehydic thiosemicarbazone derivatives have been
documented by Quianawin et al.193
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N-substituted thiosemicarbazones showing antitumor activity have been
reported194. Wang D. et al.195 patented thiosemicarbazones useful as sodium
channel blockers. Krezel I.196 has prepared thiosemicarbazones (I) from 1,3-
cyclic diamino and reported as anticancer agent. Fedorova O. et al.197
synthesised some thiosemicarbazones (II) having potent in vitro tuberculostatic
activity.
Some 3-aminopyrimidine 2-carboxaldehyde thiosemicarbazone derivatives
are reported as novel prodrug forms of ribonucleotide reductase inhibitors 3-
AP and 3-AMP by Li Jun et al.198
Some new thiosemicarbazone derivatives have been studied for their
anticancer activity.199 Teoh-Siang et al.200 have synthesised thiophene 2-
carboxaldehyde thiosemicarbazones and evaluated their toxicity and fungiocity.
Dulanyan and co-workers201 have synthesised 4-substituted thiosemicarbazones
and reported its antitumor activity. Thiosemicarbazone derivatives as potent
antiviral agents have been investigated.202
Moreover,  J in  Shuhui  and co-workers203 have prepared
th iosemicarbazones  and repor ted them for  ant i funga l  ac t iv i ty.
Thiosemicarbazones (I I I )  showing signif icant antimicrobial  act ivi ty are
described.204 Nilgun K.205 have synthesised some thiosemicarbazones (IV)
bearing indol nucleus and evaluated their cytotoxicity.
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Due to the physiological and biological activities of thiosemicarbazones, it
was contemplated to synthesise some new thiosemicarbazones with a hope that
these compounds may have better pharmacological activities.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
3-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-1-ARYL-2-
PROPENE-1-THIOSEMICARBAZONES
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 3-[5 ' - (m,p-
D I C H L O R O P H E N Y L ) - 2 ' - F U R Y L ] - 1 - A R Y L - 2 - P R O P E N E - 1 -
THIOSEMICARBAZONES
With a view to getting better therapeutic activity and considering the
association of various biological activities with thiosemicarbazones, we have
synthes i sed 3- [5 ' - (m,p-d ich loropheny l ) -2 ' - fu ry l ] -1-ary l -2-propene-1-
thiosemicarbazones of  type (VI)  by the react ion of  1-ary l -3-[5 ' - (m,p-
dichlorophenyl)-2'-furyl]-2-propene-1-ones with thiosemicarbazide shown as
under.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
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IR SPECTRAL STUDY OF 3-[5'-(m,p-DICHLOROPHNYL)-2'-FURYL]-1-(p-ANISYL)-
2-PROPENE-1-THIOSEMICARBAZONE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2970 2975-2950 444
-CH3 C-H def. (sym.) 2893 2880-2860 "
C-H def. (asym.) 1467 1470-1435 "
C-H def. (sym.) 1388 1390-1370 "
Aromatic C-H str. 3060 3080-3030 445
C=C str. 1515 1520-1480 "
C-H i.p.def. 1055 1070-1000 "
C-H o.o.p. def. 827 835-810 "
Furyl moiety C-O-C str. (sym.) 1253 1275-1200 444
C-O-C str. (asym.) 1022 1075-1020 "
C-Cl str. 752 800-750 "
Thosemi N-H str. 3382 3400-3200 "
-carbazone C= N str. 1606 1630-1580 "
C=S str. 1139 1220-1050 "
O
Cl
Cl
N NH
NH2
S
O CH3
86
87
PMR SPECTRAL STUDY OF 3-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-1-(p-TOLYL)-
2-PROPENE-1-THIOSEMICARBAZONE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.46 3H singlet -CH3 -
2 6.24 1H doublet Vin-H J=16.0
3 6.41 1H doublet furyl-H J=3.6
4 6.68 1H doublet furyl-H J=3.6
5 7.06 1H doublet Vin-H J=16.0
6 7.14 2H doublet Ar-Hd,d' Jed=8.0
7 7.38 2H doublet Ar-He,e' Jde=7.9
8 7.45 1H doublet Ar-Ha Jab=8.6
9 7.50 1H double doublet Ar-Hb Jba=8.7
Jbc=2.1
10 7.78 1H doublet Ar-Hc Jcb=2.0
11 8.56 1H Singlet -NH -
O
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EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC  EVALUATION OF 3-[5'-(m,p-
D I C H L O R O P H E N Y L ) - 2 ' - F U R Y L ] - 1 - A R Y L - 2 - P R O P E N E - 1 -
THIOSEMICARBAZONES
(A) Preparation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-
1-ones
Part - I, Section - I (B)
(B) Preparation of 3-[5'-(m,p-Dichlorophenyl)-2'-furyl]-1-(p-tolyl)-2-
propene-1-thiosemicarbazone
A mixture of 1-(p-tolyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-1-
one (3.57g, 0.01M) and thiosemicarbazide (0.91g, 0.01M) in ethanol (20 ml)
containing catalytic amount of acetic acid and refluxed for 8-10 hrs on water
bath. The reaction mixture was then cooled and diluted with cold water. The
separated solid was collected, washed, dried and crystallised from DMF. Yield
66%, m.p. 198oC. (C21H17Cl2N3OS; required : C, 58.61; H, 3.98; N, 9.76%;
found : C, 58.42; H, 3.77; N, 9.50%).
Similarly other substituted thiosemicarbazones were prepared. The physical
constants are recorded in Table No. 6.
(C) Therapeutic evaluation of 3-[5'-(m,p-Dichlorophenyl)-2'-furyl]-1-
aryl-2-propene-1-thiosemicarbazones
Antimicrobial testing was carried out as described in Part - I, Section - I
(C). The zone of inhibition of the test solution are recorded in Graphical Chart
No. 6.
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TABLE NO. 6 : PHYSICAL CONSTANTS OF 3-[5'-(m,ρ -DICHOROPHENYL)-2'-FURYL]-1-ARYL-2-PROPENE-1-
THIOSEMICARBAZONES
Comp.
No.
1
6a C6H5- C20H15Cl2N3OS 416 175 0.70 70 10.09 9.86
6b 3-NH2-C6H4- C20H16Cl2N4OS 431 160 0.68 65 12.99 12.71
6c 4-NH2-C6H4- C20H16Cl2N4OS 431 170 0.74 68 12.99 12.78
6d 4-Br-C6H4- C20H14BrCl2N3OS 495 198 0.81 63 8.49 8.25
6e 4-Cl-C6H4- C20H14Cl3N3OS 450.5 225 0.55 65 9.32 9.05
6f 4-F-C6H4- C20H14Cl2FN3OS 434 200 0.56 69 9.68 9.35
6g 2-OH-C6H4- C20H15Cl2N3O2S 432 190 0.81 68 9.72 9.50
6h 4-OCH3-C6H4- C21H17Cl2N3O2S 446 152 0.66 70 9.41 9.14
6i 4-CH3-C6H4- C21H17Cl2N3OS 430 198 0.68 66 9.76 9.50
6j 3-NO2-C6H4- C20H14Cl2N4O3S 461 212 0.71 64 12.14 11.92
6k 4-NO2-C6H4- C20H14Cl2N4O3S 461 184 0.58 66 12.14 11.88
6l α-C4H3S- C18H13Cl2N3OS2 422 228 0.65 61 9.95 9.68
* TLC Solvent System : Acetone : Benzene (2.5 : 7.5)
Rf*
Value
6
Yield
%
7
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B. mega 12 14 17 17 13 16 13 16 19 17 14 15 22 24 23 25 0
S. aureus 15 11 12 15 20 14 18 19 17 16 13 12 20 22 19 24 0
E. coli 16 14 11 12 18 14 16 13 15 17 13 13 19 18 20 22 0
P. vulgaris 14 17 16 16 15 13 15 17 11 14 12 14 17 20 21 23 0
A.niger 18 15 17 20 14 18 16 20 21 17 14 14 0 0 0 0 26
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GRAPHICAL CHART NO. 6 :  ANTIMICROBIAL ACTIVITY OF 3-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-1-ARYL-2-
      PROPENE-1-THIOSEMICARBAZONES
PART-V
STUDIES ON
CYCLOHEXENONES
INTRODUCTION
Cyclohexenone is the parent of a series of compounds that is important in
agricultural and medicinal chemistry. Cyclohexenones are derivatives of
cyclohexane with carbonyl group at 1-position and double bond at 2-position
(I). Cyclohexenones can be conveniently synthesised by the treatment of α,β-
unsaturated carbonyl compounds with ethylacetoacetate in basic media.
In recent years cyclohexenone derivatives have gained lots of interest
because of its prominent pharmaceutical properties.
SYNTHETIC ASPECT
Different methods for the synthesis of cyclohexenone derivatives have been
described in literature.206-212
1. N. Nanjundaswami et al.213 have prepared 6,7-dimethoxy-1-aryl-4-oxo-
2-naphthoate derivatives (III) by the reaction of dimethoxyphenyl aryl
ketone with diethyl succinate in presence of t-potassium butoxide.
Cyclohexenones...
O
(I)
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H3CO
H3CO
O
R
H3CO
H3CO
R
COOC2H5
O
CH2-COOEt
CH2-COOEt
t-BuOK
(III)
MECHANISM
The addition reaction between ethylacetoacetate and α,β-unsaturated
ketone give cyclohexenone via. Michael addition. This reaction has been carried
out in basic  media by using sodium ethoxide or anhy. K2CO3 in acetone. During
the reaction nucleophillic addition of carbanion take place to the C=C of the
acceptor.  The α,β -unsatura ted compound i s  known as  acceptor  and
ethylacetoacetate is known as donor.
THERAPEUTIC EVALUATION
Cyclohexenones and its derivatives are widely used in pharmaceutical
indus t r y.  Cons iderab le  in te res t  has  been shown in  the  chemis t r y  o f
cyclohexenones due to their wide spectrum of therapeutic activities which can
be listed as under.
1. Herbicidal214
2. Analgesic215
3. Antiinflammatory216
4. Anticonvulsant217
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5. Antibacterial218
6. Antithrombitics219
7. Antagonist220
8. Antibiotic221,222
9. Cardiovascular223
Cyclohexenone derivatives which possess plant growth regulatory activity
have been reported.224,225 Nagao et al.226 have reported antiarrhythmic
cyclohexenones. Collins and co-workers227 have documented cyclohexenone
derivatives which possess estrogenic activity. Tvanov et al.228 have reported
antimicrobial activity of some cyclohexenone derivatives. V. K. Ahluwalia and
co-workers229 have assessed cyclohexenone derivatives for anti HIV-I, gastric
secretion inhibitors and pesticidal activity. Cyclohexenone derivatives have been
reported to be active as allergy inhibitors, platelet aggregation inhibitors and
fibrinogen antagonist.230
Rheinheimer J. et al.231 have synthesised 5-(dioxabicyclohept-6-yl)
cyclohexenone oxime ethers as herbicides and plant growth regulators. Harimaya
and co-workers232 have synthesised new cyclohexenone derivatives possessing
progesteron receptor binding inhibitory activity. The herbicidal activity of
cyclohexenone derivatives (IV) has been investigated.233
Antimicrobial activity of cyclohexenone derivatives has been studied by
Salama and Atsh ikh234.  Takehi ro and co-workers235 have repor ted
cyclohexenones possessing neutropeptide γ-receptor antagonist activity. Kimura
and co-workers236 have prepared cyclohexenones which possess inhibitory
Cyclohexenones... 95
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activity of penienone and they exhibit the remarkable inhibitory activity against
the growth of lettuce seedlings. Broughton H. et al.237 have demonstrated
cyclohexenones as GABA α5 receptor ligands for enhancing cognition properties.
Hermann S. et al.238 have reported cyclohexenones as herbicides.
Anticonvulsant activity of some cyclohexenone derivatives (V) have been
reported by Natalie D. et al.239 Bastiaan and co-workers240 have synthesised
novel cyclohexenone derivatives (VI) which are useful in the treatment of
perkinson's disease. Cyclohexenones (VII) as anticancer and antiinflammatory
agents have been investigated.241
Moreover, H. H. Parekh and co-workers242 have synthesised 6-carbethoxy-
5-(4'-cinnamoyloxyphenyl)-3-aryl-2-cyclohexenones and all the products have
been evaluated for their antimicrobial activity. Zhang C. et al.243 have prepared
tricyclic heterocycles, containing furan and cyclohexenone nucleus for treating
hyper-proliferative disorders.
With a view to getting better therapeutic agent, it was contemplated to
synthesise cyclohexenones bearing furan nucleus to enhance the overall activity
of resulting compounds, which have been described as under.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
3-ARYL-5-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-6-
CARBETHOXY-2-CYCLOHEXENONES
NH N
O
R'
O
COOR
CH3
(V) R, R' = Alkyl
N
R'
R
O
(VI) R, R' = Alkyl
CH3
CH3
CH3 CH3
O
O
N
(VII)
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 3-ARYL-5-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-6-CARBETHOXY-2-CYCLOHEXENONES
The growing potent literature of recent years demonstrates that the
cyclohexenone derivatives are used as better therapeutic agents. These findings
prompted us to synthesise a series of 3-aryl-5-[5'-(m,p-dichlorophenyl)-2'-furyl]-
6-carbethoxy-2-cyclohexenones of type (VII). The synthesis was carried out by
the condensation of chalcones of type (I) with ethylacetoacetate in acetone.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
R = Aryl
O
Cl
Cl
R
OH5C2OOC
CH3COCH2COOC2H5
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IR SPECTRAL STUDY OF 3-(p-TOLYL)-5-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
6-CARBETHOXY-2-CYCLOHEXENONE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2974 2975-2950 444
-CH3 C-H def. (sym.) 2869 2880-2860 "
C-H def. (asym.) 1465 1470-1435 "
C-H def. (sym.) 1371 1390-1370 "
Aromatic C-H str. 3051 3080-3030 445
C=C str. 1535 1520-1480 "
C-H i.p.def. 1028 1070-1000 "
C-H o.o.p. def. 819 835-810 "
Furyl moiety C-O-C str. (sym.) 1244 1275-1200 444
C-O-C str. (asym.) 1062 1075-1020 "
C-Cl str. 790 800-750 "
Cyclohe- C= O str. of ester 1733 1750-1725 "
xenone C=O str. of 1706 1720-1690 "
cyclohexenone
O
Cl
Cl
O
H5C2OOC
CH3
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PMR SPECTRAL STUDY OF 3-(p-ANISYL)-5-[5'(m,p-DICHLOROPHENYL)- 2'-FURYL]-
6-CARBETHOXY-2-CYCLOHEXENONE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 1.13 3H triplet -CH3-CH2 -
2 2.14 1H doublet -CHf -
3 2.42 1H doublet -CHg -
4 3.23 1H doublet -CHi -
5 3.75 3H singlet -OCH3 -
6 4.01 1H multiplet -CHh -
7 4.14 2H quartet -CH3-CH2 -
8 5.66 1H singlet -CHj -
9 6.33 1H doublet furyl-H J=3.3
10 6.92 2H doublet Ar-He,e' Jed=8.7
11 7.04 1H doublet furyl-H J=3.3
12 7.45 2H doublet Ar-Hd,d' Jde=8.4
13 7.62 1H double doublet Ar-Hb Jba=8.4
Jbc=1.8
14. 7.68 1H doublet Ar-Ha Jab=8.4
15 7.87 1H doublet Ar-Hc Jcb=1.2
O
Cl
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7a C6H5- 1747 1708
7b 3-NH2-C6H4- 1736 1702
7c 4-NH2-C6H4- 1740 1706
7d 4-Br-C6H4- 1735 1700
7e 4-Cl-C6H4- 1746 1712
7f 4-F-C6H4- 1745 1706
7g 2-OH-C6H4- 1735 1698
7h 4-OCH3-C6H4- 1740 1705
7i 4-CH3-C6H4- 1733 1706
7j 3-NO2-C6H4- 1742 1712
7k 4-NO2-C6H4- 1745 1710
7l α-C4H3S- 1736 1700
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 3-ARYL-5-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-6-
CARBETHOXY-2-CYCLOHEXENONES
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 3-ARYL-5-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-6-CARBETHOXY-2-CYCLOHEXENONES
(A) Preparation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-
1-ones
Part - I, Section - I (B)
(B) Preparation of 3-(p-Anisyl)-5-[5'-(m,p-dichlorophenyl)-2'-furyl]-6-
carbethoxy-2-cyclohexenone
A mixture of 1-(p-anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-1-
one (3.73g, 0.01M),  ethylacetoacetate (1.3 ml, 0.01 M) and K2CO3 (1.38 g,
0.01 M) was taken into dry acetone (30-40 ml) and then the mixture was stirred
at room temperature till the acetone is evaporated off. The contents were then
poured into crushed ice and neutrallised with HCl. The product separated was
filtered and crystallised from ethanol. Yield 75%, m.p. 122oC. (C26H22Cl2O5
required: C, 64.34; H, 4.57%; found: C, 64.10; H, 4.37%).
Similarly other substituted cyclohexenones were prepared. The physical
constants are recorded in Table No. 7.
(C) Therapeutic evaluation of 3-Aryl-5-[5'-(m,p-dichlorophenyl)-2'-
furyl]-6-carbethoxy-2-cyclohexenones
Antimicrobial testing was carried out as described in Part-I, Section -
I(C). The zone of inhibition of the test solution are recorded in Graphical Chart
No. 7.
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TABLE NO. 7 : PHYSICAL CONSTANTS OF 3-ARYL-5-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYL]-6-CARBETHOXY-2-
CYCLOHEXENONES
Comp.
No.
1
7a C6H5- C25H20Cl2O4 455 178 0.71 67
7b 3-NH2-C6H4- C25H21Cl2NO4 470 190 0.78 70 2.98 2.70
7c 4-NH2-C6H4- C25H21Cl2NO4 470 172 0.68 66 2.98 2.78
7d 4-Br-C6H4- C25H19BrCl2O4 534 220 0.72 63
7e 4-Cl-C6H4- C25H19Cl3O4 489.5 223 0.60 65
7f 4-F-C6H4- C25H19Cl2FO4 473 112 0.66 73
7g 2-OH-C6H4- C25H20Cl2O5 471 150 0.81 60
7h 4-OCH3-C6H4- C26H22Cl2O5 485 122 0.50 75
7i 4-CH3-C6H4- C26H22Cl2O4 469 178 0.66 67
7j 3-NO2-C6H4- C25H19Cl2NO6 500 140 0.82 64 2.80 2.55
7k 4-NO2-C6H4- C25H19Cl2NO6 500 180 0.71 68 2.80 2.58
7l α-C4H3S- C23H18Cl2O4S 461 120 0.68 60
* TLC Solvent System : Acetone : Benzene (2 : 8)
Rf*
Value
6
Yield
%
7
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P. vulgaris 13 18 13 14 12 14 16 16 13 12 17 14 17 20 21 23 0
A.niger 18 17 18 20 21 17 18 14 15 16 14 14 0 0 0 0 26
7a 7b 7c 7d 7e 7f 7g 7h 7i 7j 7k 7l
Ampi
cillin
Amox
icillin
Norflo
xacin
Penici
llin
Grese
ofulvi
n
GRAPHICAL CHART NO. 7 :  ANTIMICROBIAL ACTIVITY OF 3-ARYL-5-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-6-
      CARBETHOXY-2-CYCLOHEXENONES
PART-VI
STUDIES ON
INDAZOLES
INTRODUCTION
Heterocyclic compounds bearing 1,2-diazole ring system i.e. pyrazole ring
system, attached to benzene ring system are known as benzopyrazole or indazole
(I). Indazole was first described by Buchner in 1869.
SYNTHETIC ASPECT
Several methods have been reported in the literature244-249 for the
preparation of indazoles.
1. Cyclocondensation of activated acetylenes with hydrazine afforded indazole
derivatives.250
2. B. V. Badami et al.251 have synthesised indazoles from chalcone derivatives
via cyclohexenone derivatives as follow.
Indazoles...
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3. A facile synthesis of substituted indazoles from 2-acyl mesylates and
hydrazines has been described by Caron S. et al252.
THERAPEUTIC EVALUATION
It is revealed from the literature survey that indazole derivatives are better
therapeutic agents and they have been found possessing various biological
activities reported as under.
1. Cardiovascular253
2. Antidepressant254
3. Antineoplastic255
4. Antitumor256,257
5. Antiallergic258
6. Antiviral259
7. Antipsychotics260
8. Herbicidal261
9. Fungicidal262
10. Antibacterial263
Some indazoles (II) synthesised by Duzinska-Usarewicz et al.264 have been
found to possess antiinflammatory activity. Effland R. et al.265 Synthesised 3-
(pyridyl amino)-indazoles (III) and reported their use as antidepressant and
anxiolytics.
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Butera J. A. et al.266 prepared some indazole derivatives which showed
antihypertensive, muscle relaxant and potassium activator activity. Several co-
workers have patented indazole derivatives useful as hypolipidemic agent267,
5-HT3 antagonists268, enzyme inhibitor269 etc. Some indazole derivatives as
novel antiasthametic agents have been investigated.270 Ooe T. et al.271
synthesised indazoles which have been found to possess varied biological
activities such as hematinics, immunostimulants and antitumor agents. The
remarkable cytotoxic activity of indazoles have been reported.272
Lavielle G. et al.273 prepared [(pyrolidinyl) methyl]-indazoles and
suggested them for the treatment of migrains. Marfat Anthony274 has patented
indazole derivatives useful as phosphodiesterase and tumor necrosis factor
production inhibitors. Indazoles derivatives have been evaluated as α-2-
adrenoreceptor agonists .275 Antivira l  act iv i ty of  indazoles have been
reported.276 Badran M. et al.277 synthesised some novel indazole derivatives
fused with triazines and triazoles for exploring their antiinflammatory activity.
Newshaw R. and co-workers278 prepared 4-amino ethoxy indazoles and
reported them as dopamine D2 agonists. Kania R. et al.
279 have synthesised
indazole derivatives as protein kinase inhibitors. Indazole derivatives useful as
inhibitors of cell proliferation have been synthesised.280 The remarkable
antipsychotic activity of indazoles (IV) have been reported.281
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Z = (un)-substituted piperazino,
piperidino, etc.
(IV)
Balakrishna and co-workers282 have synthesised indazole derivatives and
evaluated them as antiinflammatory and analgesic activity. Malmstroem J. et
al.283 have prepared indazoles (V) as inhibitors of Jun N-terminal kinases (JNK).
Aminoindazoles (VI) useful in the treatment of central & peripheral nervous
system diseases have been synthesised.284
In the light of these valid opservations, it was thought worth while to
synthesise a new series of indazoles has been described in the following section.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
6-ARYL-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-3-
OXO-3,3a,4,5-TETRAHYDRO-2H-INDAZOLES
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 6-ARYL-4-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-3-OXO-3,3a,4,5-TETRAHYDRO-2H-
INDAZOLES
Indazole derivatives have attained much interest owing to their interesting
biological activities such as anticancer, antiinflammatory, anticonvulsant etc.
With a view to getting better therapeutic agents, a series of 6-aryl-4-[5'-(m,p-
dichlorophenyl)-2'-furyl]-3-oxo-3,3a,4,5-tetrahydro-2H-indazoles of type (VIII)
has been synthesised. The synthesis was carried out by the condensation of
cyclohexenones of type (VII) with hydrazine hydrate.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towared Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
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IR SPECTRAL STUDY OF 6-(p-ANISYL)-4-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
3-OXO-3,3a,4,5-TETRAHYDRO-2H-INDAZOLE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2956 2975-2950 444
-CH3 C-H str. (sym.) 2837 2880-2860 "
C-H def. (asym.) 1450 1470-1435 "
Aromatic C-H str. 3045 3080-3030 445
C=C str. 1504 1520-1480 "
C-H i.p.def. 1020 1070-1000 "
C-H o.o.p. def. 835 835-810 "
Furyl moiety C-O-C str. (sym.) 1247 1275-1200 444
C-O-C str. (asym.) 1055 1075-1020 "
C-Cl str. 773 800-750 "
Indazole N-H str. 3288 3400-3200 446
C=O str. 1672 1680-1640 "
N-H def. 1616 1650-1580 "
C=N str. 1550 1640-1500 "
O
Cl
Cl
N
N
H
O
O
CH3
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PMR SPECTRAL STUDY OF 6-(p-ANISYL)-4-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
3-OXO-3,3a,4,5-TETRAHYDRO-2H-INDAZOLE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.63 1H doublet -CHf -
2 3.00 1H doublet -CHg -
3 3.57 1H doublet -CHi -
4 3.73 3H singlet -OCH3 -
5 4.16 1H multiplet -CHh -
6 5.22 1H singlet -CHj -
7 6.22 1H doublet furyl-H J=3.0
8 6.87 2H doublet Ar-He,e' Jed=8.7
9 6.98 1H doublet furyl-H J=3.0
10 7.47 2H doublet Ar-Hd,d' Jde=8.7
11 7.58 1H double doublet Ar-Hb Jba=8.4
Jbc=1.5
12 7.62 1H doublet Ar-Ha Jab=8.4
13 7.83 1H doublet Ar-Hc -
O
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8a C6H5- 1670
8b 3-NH2-C6H4- 1664
8c 4-NH2-C6H4- 1668
8d 4-Br-C6H4- 1672
8e 4-Cl-C6H4- 1670
8f 4-F-C6H4- 1668
8g 2-OH-C6H4- 1674
8h 4-OCH3-C6H4- 1672
8i 4-CH3-C6H4- 1666
8j 3-NO2-C6H4- 1670
8k 4-NO2-C6H4- 1670
8l α-C4H3S- 1668
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 6-ARYL-4-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-3-OXO-
3,3a,4,5-TETRAHYDRO-2H-INDAZOLES
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC  EVALUATION OF 6-ARYL-4-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-3-OXO-3,3a,4,5-TETRAHYDRO-2H-
INDAZOLES
(A) Preparation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-
1-ones
Part - I, Section -  I (B)
(B) Preparation of 3-Aryl-5-[5'-(m,p-dichlorophenyl)-2'-furyl]-6-
carbethoxy-2-cyclohexenones
Part - V, Section - I (B)
(C) Preparation of 6-(p-Anisyl)-4-[5'-(m,p-dichlorophenyl)-2'-furyl]-3-
oxo-3,3a,4,5-tetrahydro-2H-indazole
A mixture of 3-(p-anisyl)-5-[5'-(m,p-dichlorophenyl)-2'-furyl]-6-carbethoxy-
2-cyclohexenone (4.85g, 0.01M) and hydrazine hydrate (1.0g, 0.02M) in
methanol was refluxed for 5 hrs. The mixture was poured into crushed ice and
neutrallised with HCl. The product separated was filtered and crystallised from
DMF.  Yield 70%, m.p. 206oC. (C24H18Cl2N2O3; required : C, 63.59; H, 4.00;
N, 6.18%; found : C, 63.41; H, 3.75; N, 5.92%).
Similarly other substituted indazoles were prepared. The physical constants
are recorded in Talbe No. 8.
(D) Therapeutic evaluation of 6-Aryl-4-[5'-(m,p-dichlorophenyl)-2'-
furyl]-3-oxo-3,3a,4,5-tetrahydro-2H-indazoles
Antimicrobial testing was carried out as described in Part - I, Section -
I(C). The zone of inhibition of the test solution are recorded in Graphical Chart
No. 8.
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TABLE NO. 8 : PHYSICAL CONSTANTS OF 6-ARYL-4-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYL]-3-OXO-3,3a,4,5-
TETRAHYDRO-2H-INDAZOLES
Comp.
No.
1
8a C6H5- C23H16Cl2N2O2 423 260 0.81 74 6.62 6.42
8b 3-NH2-C6H4- C23H17Cl2N3O2 438 282 0.65 68 9.59 9.36
8c 4-NH2-C6H4- C23H17Cl2N3O2 438 210 0.64 63 9.59 9.29
8d 4-Br-C6H4- C23H15BrCl2N2O2 502 180 0.52 75 5.58 5.25
8e 4-Cl-C6H4- C23H15Cl3N2O2 457.5 244 0.55 65 6.12 5.86
8f 4-F-C6H4- C23H15Cl2FN2O2 441 254 0.83 66 6.35 6.08
8g 2-OH-C6H4- C23H16Cl2N2O3 439 194 0.81 62 6.38 6.10
8h 4-OCH3-C6H4- C24H18Cl2N2O3 453 206 0.55 70 6.18 5.92
8i 4-CH3-C6H4- C24H18Cl2N2O2 437 268 0.65 60 6.41 6.14
8j 3-NO2-C6H4- C23H15Cl2N3O4 468 172 0.78 64 8.97 8.70
8k 4-NO2-C6H4- C23H15Cl2N3O4 468 248 0.72 65 8.97 8.74
8l α-C4H3S- C21H14Cl2N2O2S 429 230 0.58 66 6.53 6.26
* TLC Solvent System : Acetone : Benzene (4.5 : 5.5)
Rf*
Value
6
Yield
%
7
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B. mega 13 18 19 19 18 16 18 21 11 14 15 14 22 24 23 25 0
S. aureus 13 12 14 15 11 17 19 18 14 17 15 14 20 22 19 24 0
E. coli 15 11 16 18 17 14 19 18 17 14 14 12 19 18 20 22 0
P. vulgaris 12 16 11 13 12 16 20 13 15 15 14 13 17 20 21 23 0
A.niger 13 16 14 19 18 21 17 16 20 18 14 15 0 0 0 0 26
8a 8b 8c 8d 8e 8f 8g 8h 8i 8j 8k 8l
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GRAPHICAL CHART NO. 8 :  ANTIMICROBIAL ACTIVITY OF 6-ARYL-4-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-3-
       OXO-3,3a,4,5-TETRAHYDRO-2H-INDAZOLES
PART-VII
STUDIES ON
BARBITONES
119
INTRODUCTION
The emerging role of barbitones in pharmaceutical chemistry as well as in
biochemistry stimulated tremendous interest in the synthesis of barbitones of
therapeutic interest. Most important is the effect of barbiturates on the central
nervous system. Barbituric acid derivatives constitute an important class of
compounds possessing diverse type of biological properties including hypnotic,
sedative, anticonvulsant, cardiovascular etc.
Derivatives of barbituric acid are perhaps the most widely used pyrimidines
in medicine. Veronal (I) and Luminol (II) possess hypnotic activities, while
pentothiol (III) is used as an anaesthetic.
SYNTHETIC ASPECT
Different methods for the synthesis of barbitones have been described in
literature.285-289
1. M. R. Mahmoud et al.290 have synthesised barbituric acid derivatives from
chalcones.
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2. Cao-Yun et al291 have prepared barbituric acid derivatives by the reaction
of different aldehydes with barbituric acid in basic media.
3. P. K. Roy et al292 have synthesised barbituric acid derivatives by the
reaction of urea derivatives with malonic acid.
THERAPEUTIC EVALUATION
At present great interest is being taken in barbituric acid derivatives because
of its biological activity and their relation with nucleic acids, viz uracil, thymine
and cytosine.
Some barbiturates showing cardiovascular,293,294 antiinflammatory295
and pesticidal296 activities have been repor ted. D. Peters et al297 have
synthesised some uracil derivatives and screened for antiviral activity. Raymond
et al298 synthesised some barbiturates (IV) which showed anticancer activity.
Several co-workers have synthesised barbitone derivatives and reported
their antagonist,299 antitumor,300 anticonvulsant301 and metalloproteinase
inhibitor302 activities. Abdel-Hamide and co-workers303 have prepared
barbituric acid derivatives (V) having anticonvulsant activity. Shivanyuk A. et al304
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have demonstrated barbitone derivatives as porphyrin melamine calixarene
receptor. Wolf-Gang et al305 have reported 5-(3-benzylthiazolidine-2-ylidene)-
1,3-dimethyl hexahydro pyrimidine-2,4,6-trione having agricultural activity.
Some barbituric acid derivatives used as herbicides and insecticides have been
demonstrated.306
Omar M. T.307 has synthesised barbitone derivativse showing antimicrobial
activity. Sakai et al308 have synthesised some new barbitones which were
assessed for bone and cartilage disease. Grams and Zimmermann309 have
prepared barbitones as metalloprotease inhibitors. Some barbitone derivatives
have been studied for their antitumor activity.310
Moreover, isotylidene barbiturates (VI) showing antibacterial activity have
been synthesised.311 Geppert D. and co-workers312 have prepared new
pyrimidine-2,4,6-triones (VII) as metalloproteinase inhibitors.
Keeping in view the important biological activities possessed by barbituric
acid derivatives, we have tried to synthesise some new barbitones having better
biological activities.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
1-ARYL-3-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-2-
PROPENYLIDENE BARBITURIC ACID
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ARYL-3-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-PROPENYLIDENE BARBITURIC
ACID
Barbituric acid derivatives are claimed to have a wide spectrum of biological
activities. Furan containing heterocyclic moiety possess diversified biological
properties. Considering all the above facts, it was thought that if barbituric acid
group could be introduced to furan moiety, the resulting compounds might have
some significant biological properties. For this purpose, some new barbituric
acid derivatives of type (IX) were prepared by the condensation of chalcones of
type (I) with barbituric acid in glacial acetic acid.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towared Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
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IR SPECTRAL STUDY OF 1-(p-ANISYL)-3-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-PROPENYLIDENE BARBITURIC ACID
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2952 2975-2950 444
-CH3 C-H def. (asym.) 1440 1470-1435 "
C-H def. (sym.) 1406 1390-1370 "
Aromatic C-H str. 3055 3080-3030 445
C=C str. 1504 1520-1480 "
C-H i.p.def. 1056 1070-1000 "
C-H o.o.p. def. 819 835-810 "
Furyl moiety C-O-C str. (sym.) 1257 1275-1200 444
C-O-C str. (asym.) 1056 1075-1020 "
(overlaped)
C-Cl str. 786 800-750 "
Barbitone N-H str. 3396 3450-3250 "
C=O str. 1712 1750-1700 "
C=C str. 1585 1590-1550 "
Vinyl HC=CH str. 3003 3050-3000 "
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PMR SPECTRAL STUDY OF 1-(p-ANISYL)-3-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
2-PROPENYLIDENE BARBITURIC ACID
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 3.90 3H singlet -OCH3 -
2 6.78 1H doublet furyl-H J=3.9
3 6.79 1H doublet furyl-H J=4.0
4 7.00 2H doublet Ar-He,e' Jed=8.8
5 7.49 1H doublet Ar-Ha Jab=8.2
6 7.52 1H doublet Vin-H J=15.0
7 7.57 1H double doublet Ar-Hb Jba=8.1
Jbc=2.1
8 7.59 1H doublet Vin-H J=15.0
9 7.84 1H doublet Ar-Hc Jcb=2.1
10 8.08 2H doublet Ar-Hd,d' Jde=8.8
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9a C6H5- 1704
9b 3-NH2-C6H4- 1710
9c 4-NH2-C6H4- 1700
9d 4-Br-C6H4- 1708
9e 4-Cl-C6H4- 1708
9f 4-F-C6H4- 1706
9g 2-OH-C6H4- 1705
9h 4-OCH3-C6H4- 1712
9i 4-CH3-C6H4- 1702
9j 3-NO2-C6H4- 1714
9k 4-NO2-C6H4- 1716
9l α-C4H3S- 1700
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 1-ARYL-3-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-2-
PROPENYLIDENE BARBITURIC ACIDS
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ARYL-3-[5'-(m,p-
DICHLOROPHENYL)-2'-FURYL]-2-PROPENYLIDENE BARBITURIC
ACIDS
(A) Preparation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-
1-ones
Part - I, Section -  I (B)
(B) Preparation of 1-(p-Anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-
propenylidene barbituric acid
A mixture of 1-(p-anisyl)-3-[5'-(m,p-dichlorophenyl)-2'-furyl]-2-propene-1-
one (3.73g, 0.01 M) and barbituric acid (1.28g, 0.01M) in glacial acetic acid
was refluxed for 8 hrs on oil bath. The contents were poured into ice and product
was isolated, crystallised from DMF. Yield 71%, m.p. 152oC. (C24H16Cl2N2O5;
required: C, 59.64; H, 3.34; N, 5.80%; found: C, 59.35; H, 3.12; N, 5.58%).
Similarly other substituted barbitones were prepared. The physical constants
are recorded in Table No. 9.
(C) Therapeutic evaluation of 1-Aryl-3-[5'-(m,p-dichlorophenyl)-2'-
furyl]-2-propenylidene barbituric acids
Antimicrobial testing was carried out as described in Part-I, Section-
I(C). The zone of inhibition of the test solution are recorded in Graphical
Chart No. 9.
128
Molecular
Weight
4
R
2
Molecular
Formula
3
M.P.
oC
5
% of Nitrogen
Calcd.
8
Found
9
TABLE NO. 9 : PHYSICAL CONSTANTS OF 1-ARYL-3-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYL]-2-PROPENYLIDENE
BARBITURIC ACIDS
Comp.
No.
1
9a C6H5- C23H14Cl2N2O4 453 165 0.65 63 6.18 5.92
9b 3-NH2-C6H4- C23H15Cl2N3O4 468 210 0.55 65 8.97 8.70
9c 4-NH2-C6H4- C23H15Cl2N3O4 468 175 0.81 68 8.97 8.77
9d 4-Br-C6H4- C23H13BrCl2N2O4 532 190 0.88 66 5.26 5.00
9e 4-Cl-C6H4- C23H13Cl3N2O4 487.5 138 0.71 68 5.74 5.48
9f 4-F-C6H4- C23H13Cl2FN2O4 471 185 0.63 73 5.94 5.72
9g 2-OH-C6H4- C23H14Cl2N2O5 469 230 0.52 69 5.97 5.75
9h 4-OCH3-C6H4- C24H16Cl2N2O5 483 152 0.78 71 5.80 5.58
9i 4-CH3-C6H4- C24H16Cl2N2O4 467 204 0.71 64 5.99 5.78
9j 3-NO2-C6H4- C23H13Cl2N3O6 498 124 0.84 65 8.43 8.15
9k 4-NO2-C6H4- C23H13Cl2N3O6 498 172 0.54 67 8.43 8.22
9l α-C4H3S- C21H12Cl2N2O4S 459 144 0.53 61 6.10 5.86
* TLC Solvent System : Acetone : Benzene (6 : 4)
Rf*
Value
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%
7
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B. mega 15 16 19 17 17 20 14 19 11 17 21 14 22 24 23 25 0
S. aureus 15 14 14 15 11 12 15 13 16 17 14 17 20 22 19 24 0
E. coli 19 13 15 14 15 17 15 16 13 11 13 16 19 18 20 22 0
P. vulgaris 14 11 13 13 12 14 13 16 14 15 14 13 17 20 21 23 0
A.niger 14 14 21 15 13 18 20 17 16 17 18 14 0 0 0 0 26
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GRAPHICAL CHART NO. 9 :  ANTIMICROBIAL ACTIVITY OF 1-ARYL-3-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-2-
PROPENYLIDENE BARBITURIC ACIDS
PART-VIII
STUDIES ON
5-OXO-IMIDAZOLINES
INTRODUCTION
The five membered heterocyclic ring system 5-oxo-imidazoline (I) have
two nitrogen atoms in the 1- and 3-positions and a carbonyl group at 5-position.
The discovery of the 2-substituted-5-imidazolines dates back to the year
1888, when A. W. Hoffmann313 for the first time discovered 5-oxo-imidazoline
by heating N1-diacetyl ethylene diamine in a stream of dry hydrogen chloride
and moreover the same compound was prepared by A. Ladenburg314 by the
fusion of two equivalents of sodium acetate with one equivalent of ethylene
diamine dihydrochloride.
SYNTHETIC ASPECT
Various methods have been reported for the synthesis of imidazolinones in
literature315. Aminolysis of oxazolone with amines led to the formation of
imidazolinones which has been reported in literature316.
1. A. Saxena et al.317 have synthesised new imidazolinone derivatives (II).
5-oxo-imidazolines...
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2. Allimony et al.318 have synthesised new imidazolinone derivatives by
conventional method.
3. Feng-Jun-Cai et al.319 have synthesised 5-imidazolinone derivatives by
microwave irradiation.
MECHANISM
Azlactone reacts with variety of compounds such as water, alcohols, amines
and hydrogen halides. Amides of α-acylaminoacrylic acids obtained from the
condensat ion of  az lactone and pr imary amine can be conver ted into
imidazolinone derivatives as shown in equation (III).
The ring closure can be effected under a variety of conditions. Substituted
anilides have been converted into imidazolinone derivatives by the action of
phosphorous oxychloride.
THERAPEUTIC EVALUATION
Naphazoline hydrochloride, xylometazoline hydrochloride etc. are various
imidazolinone derivatives which have been used as adrenergic stimulants and
to lazo l ine  and phento lamine as  adrenerg ic  b lock ing agents .  Var ious
imidazolinones are known to exhibit a broad spectrum of biological activities
such as:
R'-NH2
O
N
O
R'
X
(a)
NH
O
R
X
O
NH R'
(b)
POCl3
N
N
O
R
X
R'
(c)
R' = NH2, Dry C5H5N / Abs. C2H5OH, K2CO3
5-oxo-imidazolines...
(III)
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1. Potent CNS depressant320
2. Monoamine oxidase (MAO) inhibitors321
3. Insecticidal322
4. Antiviral323
5. Hypertensive324
6. Antiinflammatory325
7. Antihistaminic326
8. Antidiabetic327
9. Glucagon antagonists328
10. Antimicrobial329
11. Thrombin inhibitors330
Bascou and co-workers331 have prepared some new imidazolinones and
reported their agrochemical activity. Kolhe Vishnu et al.332 have reported anti
AIDS, antibacterial and fungicidal activity of 5-oxo-imidazolines. Herbicidal
activity of imidazolinone derivatives have been reported by U. Akyoshi et al.333
Ding M. et al.334 and Pilkington B. et al.335 have reported a new series of
biologically active analogues of 5-oxo-imidazolines. Imidazolinone derivatives
which possess antifungal activity have been reported.336 Some new 5-oxo-
imidazolines as antimicrobial agents have been investigated.337  L. Joseph Patel
and co-workers338 have prepared substituted imidazolinones which inhibited
the abnormal cell growth in human body. B. Kalluraya et al.339 (IV) have
reported antibacterial, antifungal, antiinflammatory and analgesic activity of 5-
oxo-imidazolines.
5-oxo-imidazolines... 133
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(IV)
CONTRIBUTION FROM OUR LABORATORY
A.  R.  Par ikh  e t  a l .  have synthes i sed imidazo l inones  bear ing
chloramphenicol,340 aminobenzylamino341 and phthalazine342 moiety at one
position which were evaluated for their antimicrobial activity. H. H. Parekh and
co-workers have assessed imidazolinones containing isoniazid343, s-triazine344
and benzimidazole345 moiety which were demonstrated as potent antimicrobial
agents.
General structure for above references is as under.
H. H. Parekh and co-workers346  have reported imidazolinone derivatives
as antimicrobial agents. Khyati Parikh and co-workers347 have synthesised
imidazolinone derivatives and described antimicrobial activity. H. H. Parekh et
al.348 have prepared imidazolinones and all products have been evaluated for
their in vitro growth inhibitory activity against different microbes.
(V)
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Z
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Moreover, Battistina et al.349 have demonstrated some novel imidazolines
to possess insecticidal activity. Imidazoline derivatives showing anti HIV activity
have been repor ted.350 Abde l  Rahman e t  a l .351  have synthes i sed
imidazolinones and evaluated for their ability to bind to DNA. Prasanna and
co-workers352 have reported imidazolinone derivatives as potent anticancer
agent. Biological activity of imidazolinone derivatives have been reported.353
The development of efficient and selective synthesis of imidazolinones has
at t racted increasing at tent ion because they of ten br ing about unique
pharmacodynamic activities. In search of biologically potent imidazolinone
derivatives, it was considered worthwhile to synthesise imidazolinones which
have been described as under.
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
1-ARYL-2-PHENYL-4-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYLIDENE]-5-OXO-IMIDAZOLINES
5-oxo-imidazolines... 135
SECTION-I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ARYL-2-PHENYL-
4 - [ 5 ' - ( m , p -D I C H LO R O P H E N Y L ) - 2 ' -F U R Y L I D E N E ] - 5 - OXO -
IMIDAZOLINES
Various imidazolinones have resulted in many potential drugs and are
known to possess a broad biological spectrum. Looking to the interesting
properties of imidazolinones, it was considered worthwhile to synthesise a series
of 5-oxo-imidazolines of type (X) which were prepared by the condensation of
4-oxo-2-phenyl-5-[5'-(m,p-dichlorophenyl)-2'-furylidene] oxazole with different
arylamines in dry pyridine.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
Type (X) R = Aryl
O
Cl
Cl
N
N
O
R
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IR SPECTRAL STUDY OF 1-(o-TOLYL)-2-PHENYL-4-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYLIDENE]-5-OXO-IMIDAZOLINE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2962 2975-2950 444
-CH3 C-H str. (sym.) 2846 2880-2860 "
C-H def. (asym.) 1456 1470-1435 "
C-H def. (sym.) 1367 1390-1370 "
Aromatic C-H str. 3030 3080-3030 445
C=C str. 1517 1520-1480 "
C-H i.p.def. 1024 1070-1000 "
C-H o.o.p. def. 827 835-810 "
Furyl moiety C-O-C str. (sym.) 1265 1275-1200 444
C-O-C str. (asym.) 1024 1075-1020 "
(overlaped)
C-Cl str. 759 800-750 "
Imidazoli- C=O str. 1722 1760-1655 448
none C=N str. 1596 1640-1500 "
C-N str. 1095 1220-1020 "
O
Cl
Cl
N
N
O CH3
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PMR SPECTRAL STUDY OF 1-(p-CARBETHOXYPHENYL)-2-PHENYL-4-[5'(m,p-
DICHLOROPHENYL)-2'-FURYLIDENE]-5-OXO-IMIDAZOLINE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 1.39 3H triplet -COOCH2CH3 -
2 4.35 2H quartret -COOCH2CH3 -
3 6.54 1H doublet furyl-H J=3.6
4 6.61 1H doublet furyl-H J=3.5
5 6.93 1H double doublet Ar-Hb -
6 7.15 1H doublet Ar-Ha Jab=8.5
7 7.30 1H doublet Ar-Hc Jcb=1.5
8 7.52-7.68 5H multiplet Ar-Hf,g,h,i,j -
9 7.92 2H doublet Ar-He,e' Jed=8.4
10 8.02 2H doublet Ar-Hd,d' Jde=7.3
11 8.56 1H singlet -CHx -
O
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10a C6H5- 1724
10b 4-C2H5COO-C6H4- 1720
10c 3-Cl-C6H4- 1718
10d 4-Cl-C6H4- 1718
10e 3-Cl,4-F-C6H3- 1722
10f 2,6(Cl)2-C6H3- 1724
10g 2,4(CH3)2-C6H3- 1726
10h 4-F-C6H4- 1720
10i 2-OCH3-C6H4- 1716
10j 4-OCH3-C6H4- 1718
10k 2-CH3-C6H4- 1722
10l 3-CH3-C6H4- 1722
10m 4-CH3-C5H4- 1720
10n 3-NO2-C6H4- 1716
10o 4-N02-C6H4- 1714
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 1-ARYL-2-PHENYL-4-[5'(m,p-DICHLOROPHENYL)-2'-
FURYLIDENE]-5-OXO-IMIDAZOLINES
EXPANDED AROMATIC REGION
C=O str.
(Imidazoline)
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 1-ARYL-2-PHENYL-
4 - [ 5 ' - ( m , p -D I C H LO R O P H E N Y L ) - 2 ' -F U R Y L I D E N E ] - 5 - OXO -
IMIDAZOLINES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part - I, Section - I (A).
(B) Preparation of 4-Oxo-2-phenyl-5-[5'-(m,p-dichlorophenyl)-2'-
furylidene] oxazole
A mixture of 5-(m,p-dichlorophenyl)-2-furaldehyde (6.02 g, 0.025 M),
benzoyl glycine (4.47 g, 0.025 M), acetic anhydride (7.6 ml, 0.075 M) and sodium
acetate (2.0 g) was heated on a waterbath for 4 hrs. Resulting mass was poured
into water filtered and crystallised from methanol. Yield 70%, m.p. 210oC.
(C) Preparation of 1-(p-Carbethoxyphenyl)-2-phenyl-4-[5'-(m,p-
dichlorophenyl)-2'-furylidene]-5-oxo-imidazolines
A mixture of 4-oxo-2-phenyl-5-[5'-(m,p-dichlorophenyl)-2'-furylidene]
oxazole (3.84 g, 0.01 M) and benzocaine (1.65 g, 0.01 M) in dry pyridine was
refluxed for 6 hrs. in oil bath. Resulting mass was poured into crushed ice and
neutralised with HCl, filtered and the product was crystallised from DMF. Yield
66%, m.p. 174oC. (C29H20Cl2N2O4; required: C, 65.55; H, 3.79; N, 5.27%;
found: C, 65.32; H, 3.60; N, 5.00%).
Similarly other substituted imidazolinones were prepared. The physical
constants are recorded in Table No. 10.
(D) Therapeutic evaluation of 1-Aryl-2-phenyl-4-[5'-(m,p-dichloro
phenyl)-2'-furylidene]-5-oxo-imidazolines
Antimicrobial testing was carried out as described in Part - I, Section - I
(C). The zone of inhibition of the test solution are recorded in Graphical Chart
No. 10.
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TABLE NO. 10 : PHYSICAL CONSTANTS OF 1-ARYL2-PHENYL-4-[5'-(m,ρ-DICHOROPHENYL)-2'-FURYLIDENE]-
5-OXO-IMIDAZOLINES
Comp.
No.
1
Rf*
Value
6
Yield
%
7
10a C6H5- C26H16Cl2N2O2 459 136 0.55 68 6.10 5.84
10b 4-COOC2H5-C6H4- C29H20Cl2N2O4 531 174 0.65 66 5.27 5.00
10c 3-Cl-C6H4- C26H15Cl3N2O2 493.5 200 0.68 70 5.67 5.48
10d 4-Cl-C6H4- C26H15Cl3N2O2 493.5 143 0.79 62 5.67 5.38
10e 3-Cl,4-F-C6H3- C26H14Cl3FN2O2 511.5 148 0.78 76 5.47 5.20
10f 2,6(Cl)2-C6H3- C26H14Cl4N2O2 528 212 0.50 66 5.30 5.05
10g 2,4(CH3)2-C6H3- C28H20Cl2N2O2 487 156 0.52 63 5.75 5.52
10h 4-F-C6H4- C26H15Cl2N2O2 477 280 0.81 70 5.87 5.68
10i 2-OCH3-C6H4- C27H18Cl2N2O3 489 265 0.65 72 5.72 5.46
10j 4-OCH3-C6H4- C27H18Cl2N2O3 489 241 0.68 69 5.72 5.40
10k 2-CH3-C6H4- C27H18Cl2N2O2 473 208 0.55 66 5.92 5.71
10l 3-CH3-C6H4- C27H18Cl2N2O2 473 198 0.58 58 5.92 5.62
10m 4-CH3-C6H4- C27H18Cl2N2O2 473 201 0.72 66 5.92 5.68
10n 3-NO2-C6H4- C26H15Cl2N3O4 504 166 0.50 62 8.33 8.08
10o 4-NO2-C6H4- C26H15Cl2N3O4 504 184 0.71 64 8.33 8.12
* TLC Solvent System : Acetone : Benzene (5 : 5) 144
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B. mega 18 20 16 17 16 14 16 15 17 19 18 18 14 13 12 22 24 23 25 0
S. aureus 15 17 14 18 13 12 13 15 14 16 17 12 15 14 14 20 22 19 24 0
E. coli 18 16 14 13 14 12 13 12 13 14 15 17 14 17 13 19 18 20 22 0
P. vulgaris 17 15 18 13 19 15 12 13 13 15 14 15 17 14 12 17 20 21 23 0
A.niger 13 18 14 13 17 17 20 17 18 19 15 14 13 15 16 0 0 0 0 26
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GRAPHICAL CHART NO. 10 :  ANTIMICROBIAL ACTIVITY OF 1-ARYL-2-PHENYL-4-[5’-(m, p-DICHLOROPHENYL)-2’-
FURYLIDENE]-5-OXO-IMIDAZOLINES
PART-IX
STUDIES ON
THIAZOLIDINONES
INTRODUCTION
4-Thiazolidinones are derivatives of thiazolidine with a carbonyl group at
4-position (I). The cyclic structure was assigned after the recognition of mercapto
acetic acid as the primary product of hydrolysis of 3-phenyl-2-phenylamino-4-
thiazolidinone.354
A well known antibiotic, actithiazic acid (II), isolated from a species of
streptomyces  shows specific in vitro activity against M. tuberculosis, but it is
inactive in vivo probably due to antagonisation by biotin, bears the 4-
thiazolidinone skeleton355. The chemistry of 4-thiazolidinone was reviewed in
depth by F. Brown356 in 1962 and by G. Newkome357 in 1977.
SYNTHETIC ASPECTS
Synthesis of 4-thiazolidinones has been reported either by cyclisation of
acyclic compounds or by interconversion among appropriately substituted
thiazolidinone derivatives.
1. R. A. Mane358 and co-workers have synthesised 4-thiazolidinone bearing
2-mercapto-4-methylimidazoles moiety.
Thiazolidinones...
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2. Mogilaiah et al.359 have synthesised 2-aryl-3-(2-trif luromethyl-1,8-
naphthyridine-3-carbonylamino)-4-thiazolidinones.
3. Synthesis of 4-thiazolidinones has been reported by the microwave
irradiation360,361
MECHANISM
The cyclocondensation proceeds by the attack of the mercaptoacetic acid
upon the C=N group. The HSCH2COOH adding to the carbon atom followed
by the cyclisation.
Sometimes, the uncyclised product in these reaction  has been isolated362.
Phosphorous pentoxide in dioxan was used for subsequent cyclisation of certain
uncyclised products.363
The nucleophillic attack of thioglycolic anion on carbon of azomethine
having posi t ive  character  and ni t rogen having negat ive character  i s
evidenced364. Simultaneously, the removal of water take place, is rate
determining step and helps in cyclisation.
THERAPEUTIC EVALUATION
The thiazolidinone derivatives substituted at 2- and 3-position are
associated with diverse biological activities which have been reported as under.
1. Antidiabetic365
2. Antiulcer366
3. Insecticidal367
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(IV)
4. Antiproteolytic368
5. Antiparkinsonian369
6. Thrombin Inhibitors370
7. Antiinflammatory371
8. Analgesic372
9. Antifungal373
10. Antimicrobial374,375
11. CNS  effect376
12. Antihypertensive377
13. Anticonvulsant378
14. H1-Histamine antagonists379
Tamura et al.380 have reported antimicrobial activity of 4-thiazolidinone
derivatives. B. Lohary et al.381 have synthesised and reported hypolipidemic
activity of 4-thiazolidinone derivatives. Bhawana et al.382 have assessed some
new 4-thiazolidinones as antiinflammatory agents. Antifungal and antibacterial
activity of thiazolidinones has been reported.383 O. A. Fathalla384 have
synthesised some new 4-thiazolidinones as anticancer and antibacterial agent.
Mohie A. and co-workers385 investigated some new 4-thiazolidinones as
anticancer agent. Antiinflammatory and analgesic activity of 4-thiazolidinones
has been investigated.386
CONTRIBUTION FROM OUR LABORATORY
Parikh et al. have synthesised variety of 4-thiazolidinones bearing diphenyl
sulphone387, subst i tuted aryl388,389, arsani l ic acid390, 2-aryl-1,3,4-
thiadiazole391, γ-picolinylamino,392 s-triazine393, benzoylamino acetamido394,
sulphonamido benzoylamino395, phthalazine-1-yl-amino396, aryl substituted
hydroxyaryl, β-β-dichloroethylaminophenyl and 8-hydroxyquinolinyl moieties
of 4-thiazolidinone ring system (V) have been reported as potent antimicrobial
agents.
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H. H. Parekh and co-workers have synthesised 4-thiazolidinones bearing
s - t r iaz ine ,397 acr id ine-9-y l398,  thymoloxyace tamido399,  6-hydroxy
pyrimidine400, dapson401 moieties of 4-thiazolidinone ring system (V), which
is represented as under and evaluated them for antimicrobial activity.
General structure for above references is as under.
Moreover, H. H. Parekh and co-workers402 have synthesised new bis-4-
thiazolidinones and studied their biological activity. A. R. Parikh and co-
workers403 have assessed thiazolidinone derivatives bearing 7-methoxyquinoline
nucleus for antimicrobial activity.
X = O
HN
NH
O
OCH3
OCH3
OCH3
SO2
COOH
HN
; ; N
NH
O
N
NH
; ;
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Siddique and co-workers404 have synthesised novel thiazolidinones and
evaluated for the ant i thyroid act iv i ty.  Mayer et  a l .405 have prepared
thiazolidinones and studied their herbicidal activity. Archana and Srivastava406
have synthesised new 4-thiazolidinones (VI) as potent anticonvulsant agent. S.
K. Srivastava et al.407 have formulated some new 4-thiazolidinones (VII) as
antibacterial, antifungal, analgesic and diuretic agents.
Thiazolidinones useful in the treatment of inflammation have been
synthesised.408 Govindarajan R. et al.409 have described thiazolidinone
derivatives of pyrazinoic acid and reported their antibacterial, antifungal and
antitubercular activity. Thiazolidinones for the inhibition of phosphatases and
the treatment of cancer have been reported.410
Considerable evidence has been accumulated to demonstrate the wide
applications of thiazolidinone derivatives and also furan nucleus have drawn
the attention of chemists due to diversified biological activities associated with
it. In view of these findings, it appeared of interest to synthesise, newer
thiazolidinone derivatives with better potency.
SECTION - 1 : SYNTHESIS AND THERAPEUTIC EVALUATION OF
2-ARYLIMINO-3 -ARYL-5 - [5 ' - (m,p -DICHLORO
PHENYL)-2'-FURYLIDENE]-4-THIAZOLIDINONES
N
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CH3
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SECTION-I
SYNTHESIS AND THERAPEUTIC EVALUATION OF 2-ARYLIMINO-3-
A RY L - 5 - [ 5 ' - ( m , p -D I C H LO R O P H E N Y L ) - 2 ' -F U R Y L I D E N E ] - 4 -
THIAZOLIDINONES
With a view to getting better therapeutic agents and considering the
associat ion of various biological act ivi t ies of thiazol idinone and furan
heterocycles, the preparation of arylidenes of type (XI) have been undertaken
by the condensation of 2-arylimino-3-aryl-5H-4-thiazolidinones with 5-(m,p-
dichlorophenyl)-2-furaldehyde in glacial acetic acid.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
Type (XI) R = Aryl
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REACTION SCHEME
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IR SPECTRAL STUDY OF 2-ARYLIMINO-3-(m-TOLYL)-5-[5'-(m,p-DICHLOROPHENYL)-
2'-FURYLIDENE]-4-THIAZOLIDINONE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2948 2975-2950 444
-CH3 C-H def. (asym.) 1454 1470-1435 "
C-H def. (sym.) 1404 1390-1370 "
Aromatic C-H str. 3043 3080-3030 445
C=C str. 1490 1520-1480 "
C-H i.p.def. 1033 1070-1000 "
C-H o.o.p. def. 817 835-810 "
Furyl moiety C-O-C str. (sym.) 1207 1275-1200 444
C-O-C str. (asym.) 1051 1075-1020 "
C-Cl str. 790 800-750 "
Thiazo- C=O str. 1710 1760-1655 449
lidinone S-C=N str. 1629 1640-1605 "
C–N str. 1136 1220-1020 "
C-S-C str. 688 700-600 "
Arylidene =CH i.p. 1357 1420-1290 "
=CH o.o.p. 869 860-820 "
O
Cl
Cl
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O
N
CH3
CH3
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PMR SPECTRAL STUDY OF 2-(p-TOLYLIMINO)-3-(P-TOLYL)-5-[5'(m,p-DICHLORO
PHENYL)-2'-FURYLIDENE]-4-THIAZOLIDINONE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.37 3H singlet -CH3 -
2 2.41 3H singlet -CH3 -
3 6.76 1H doublet furyl-H J=3.7
4 6.78 1H doublet furyl-H J=3.7
5 6.92 2H doublet Ar-Hf,f' Jed=8.3
6 7.18 2H doublet Ar-He,e' Jgf=8.1
7 7.32-7.39 6H multiplet Ar-Hd,d';Ar-Hg,g'; -
Ar-Ha;Ar-Hb
8 7.55 1H singlet -CHx -
9 7.64 1H doublet Ar-Hc Jcb=1.2
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11a C6H5- 1703
11b 4-Cl-C6H4- 1706
11c 3,4-(Cl)2-C6H3- 1700
11d 4-F-C6H4- 1710
11e 2-OCH3-C6H4- 1712
11f 4-OCH3-C6H4- 1703
11g 2-CH3-C6H4- 1714
11h 3-CH3-C6H4- 1710
11i 4-CH3-C6H4- 1706
11j 2-NO2-C6H4- 1712
11k 3-NO2-C6H4- 1708
11l 4-NO2-C6H4- 1712
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF 2-ARYLIMINO-3-ARYL-5-[5'(m,p-DICHLOROPHENYL)-2'-
FURYLIDENE]-4-THIAZOLIDINONES
EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF 2-ARYLIMINO-3-
A RY L - 5 - [ 5 ' - ( m , p -D I C H LO R O P H E N Y L ) - 2 ' -F U R Y L I D E N E ] - 4 -
THIAZOLIDINONES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part - I, Section - I (A).
(B) Preparation of N1,N3-Bisaryl thiourea411
In a round bottom flask, a mixture of arylamine (0.2 mol), carbon disulphide
(7 ml, 0.1 mol) and absolute alcohol (20 ml) was heated on waterbath for 5-6
hrs. On completion of reaction, the excess of carbon disulphide and alcohol
was removed by distillation. The product was treated with dilute hydrochloric
acid to remove excess of amine present and crude product was isolated,
crystallised in rectified spirit.
(C) Preparation of 2-Arylimino-3-aryl-5H-4-thiazolidinones412
A solution of N1,N3-Bisaryl thiourea (0.01 mol) and chloroacetic acid (0.94
g, 0.01 mol) in glacial acetic acid (15 ml) was refluxed with fused sodium acetate
(1.25 g, 0.015 mol) for 5 hrs. The reaction product was poured in water; kept
overnight, crude product was isolated, crystallised from methanol.
(D) Preparation of 2-(p-Tolylimino)-3-(p-tolyl)-5-[5'-(m,p-dichloro
phenyl)-2'-furylidene)-4-thiazolidinone
A mixture of 2-(p-tolylimino)-3-(p-tolyl)-5H-4-thiazolidinone (2.96 g, 0.01
mol), 5-(m,p-dichlorophenyl)-2-furaldehyde (2.41 g, 0.01 mol) and fused sodium
acetate (1.25 g, 0.015 mol) was refluxed in glacial acetic acid (15 ml) for 4-5
hrs, cooled and poured into water. The solid thus obtained was filtered, washed,
dried and crystallised from DMF. Yield 72%, m.p. 182oC. (C28H20Cl2N2O2S;
required : C, 64.74; H, 3.88; N, 5.39%; found: C, 64.50; H, 3.71; N, 5.15%).
Similarly other substituted arylidenes were prepared. The physical constants
are recorded in Table No. 11.
(E) Therapeut ic  evaluat ion of  2-Ar yl imino-3-ar y l -5- [5 ' - (m,p-
dichlorophenyl)-2'-furylidene]-4-thiazolidinones
Antimicrobial testing was carried out as described in Part - I, Section - I (C).
The zone of inhibition of the test solution are recorded in Graphical Chart No. 11.
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TABLE NO. 11 : PHYSICAL CONSTANTS OF 2-ARYLIMINO-3-ARYL-5- [5 ' - (m,ρ -DICHOROPHENYL)-2 ' -
FURYLIDENE]-4-THIAZOLIDINONES
Comp.
No.
1
11a C6H5- C26H16Cl2N2O2S 491 225 0.78 74 5.70 5.45
11b 4-Cl-C6H4- C26H14Cl4N2O2S 560 205 0.72 65 5.00 4.80
11c 3,4-(Cl)2-C6H3- C26H12Cl6N2O2S 629 190 0.48 72 4.45 4.19
11d 4-F-C6H4- C26H14Cl2F2N2O2S 527 240 0.84 68 5.31 5.04
11e 2-OCH3-C6H4- C28H20Cl2N2O4S 551 280 0.82 60 5.08 4.78
11f 4-OCH3-C6H4- C28H20Cl2N2O4S 551 180 0.51 62 5.08 4.88
11g 2-CH3-C6H4- C28H20Cl2N2O2S 519 252 0.78 69 5.39 5.20
11h 3-CH3-C6H4- C28H20Cl2N2O2S 519 198 0.72 71 5.39 5.09
11i 4-CH3-C6H4- C28H20Cl2N2O2S 519 182 0.55 72 5.39 5.15
11j 2-NO2-C6H4- C26H14Cl2N4O6S 581 152 0.81 70 9.64 9.35
11k 3-NO2-C6H4- C26H14Cl2N4O6S 581 200 0.67 63 9.64 9.44
11l 4-NO2-C6H4- C16H14Cl2N4O6S 581 228 0.68 66 9.64 9.40
* TLC Solvent System : Acetone : Benzene (2.5 : 7.5)
Rf*
Value
6
Yield
%
7
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B. mega 22 20 14 13 19 20 18 22 17 12 16 15 22 24 23 25 0
S. aureus 20 19 14 13 21 18 21 12 15 16 14 19 20 22 19 24 0
E. coli 17 16 14 13 17 16 18 19 14 12 15 16 19 18 20 22 0
P. vulgaris 19 14 14 15 13 16 19 17 16 14 13 12 17 20 21 23 0
A.niger 20 14 15 16 22 20 19 21 17 16 14 18 0 0 0 0 26
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GRAPHICAL CHART NO. 11 :  ANTIMICROBIAL ACTIVITY OF 2-ARYLIMINO-3-ARYL-5-[5’-(m, p-DICHLOROPHENYL)-2’-
FURYLIDENE]-4-THIAZOLIDINONES
PART-X
STUDIES ON
NITRILES
INTRODUCTION
Nitriles are reported to possess various therapeutic activities, but due to
their high toxicity, they have low therapeutic importance. The term "Nitrile"
was first introduced by Febung413 in 1844. The first synthesis of nitrile has
been reported by Wohler and Liebig414 in 1832 and Pelouze415 in 1834. They
are very much useful as intermediates for various products such as acrylonitrile
for plastics, synthetic rubber and fibers, phthalonitrile for dye stuff.
SYNTHETIC ASPECT
Various methods of preparation of nitriles have been reviewed by D. T.
Mowry416. Few recent methods are as  mentioned below.
1. From halides using NaCN; Al2O3.
417
2. From alkyl halides using KCN, tetraalkylammonium salt and water in
trace.418
3. Dehydrating amides using POCl3
419
4. The pyrolysis of Schiff's base420
MECHANISM
The mechanism of nitrile is shown as under.
Nitriles...
O
H
R
+ CN
OH
CN
R
OH
CN
H
R
R1-NH2
-H2O
NH
CN
H
R
R1
H+
:
:
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Reaction between CN and aldehyde is type of nucleophilic substitution
reaction. From the above reaction, it can be seen that a nucleophile (CN) attacks
on the carbonyl carbon of aldehyde and yield cyanohydrin, which reacts with
amine to form nitrile derivatives.
THERAPEUTIC EVALUATION
The various therapeutic activities have been reported as under.
1. Antihypertensive421
2. Antihypoxic422
3. Antiinflammatory423
4. Antiarrythemic424
5. Bactericidal425
6. Pesticidal426
7. Herbicidal427
8. Fungicidal428
Cordenolide nitrile showed moderate biological activity in rats.429 Nitriles
with fused pyridine ring were reported as ulcer inhibitor.430 M. C. Dougal et
al.431 have synthesised nitriles and studied their pharmacological activities.
Nitriles (I) showing fungicidal activity have been reported.432 Parlo S. et al.433
have prepared nitrile derivatives (II) and reported their antitubercular activity.
:
:
N
N
R'
(CH2)n
R
N
N
N
NH2
N
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(I) (II)
R = Alkyl, alkenyl, cycloalkyl
R' = Substituted alkyl, aryl, haloalkenyl
A. R. Parikh et al.434 have synthesised α-arylamino-α-2-chloro-7-
methoxyquinoline-3-yl acetonitriles and reported their antimicrobial  activity.
Volmajer J. et al.435 synthesised some new nitriles and reported them as
anticonvulsant agent. Shibata Y. and co-workers436 have synthesised nitrile
derivatives associated with insecticidal activity. Nosyrava et al.437 have prepared
novel nitriles which have been shown to possess muscle relaxant activity.
Yogihara and co-workers438 have reported nitriles which possess antimicrobial
and antiinflammatory activity.
Iwasa T. et al.439 have studied thiazolylcinnamonitrile derivatives as
pesticides. H. H. Parekh and co-workers440 have synthesised nitriles (III) bearing
quinoline moiety and reported their antimicrobial activity. Nitriles (IV) as potent
antifungal agents have been investigated.441
Moreover, Bhatnagar and co-workers442 have evaluated nitrile derivatives
as cathepsin K inhibitors. Murakami H. et al.443 have synthesised some new
nitrile derivatives as pesticides and marin antifouling agents.
With a view to getting better therapeutic agents, we have synthesised some
new nitrile derivatives of type (X) by the reaction of 5-(m,p-dichlorophenyl)-2-
furaldehyde with different aromatic amines as described in section (I).
SECTION - I : SYNTHESIS AND THERAPEUTIC EVALUATION OF
α-ARYLAMINO-[5'-(m,p-DICHLOROPHENYL)-2'-
FURYL]-ACETONITRILES
N Cl
N
NH
R
CH3 (III)
N N
N
NH2
S
CH3
N
(IV)
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SECTION - I
SYNTHESIS AND THERAPEUTIC EVALUATION OF α-ARYLAMINO-[5'-
(m,p-DICHLOROPHENYL)-2'-FURYL]-ACETONITRILES
Nitrile derivatives are of considerable interest due to many bioactivities. In
view of these valid observation, it was contemplated to synthesise some new
nitriles of type (XII) possessing higher therapeutic activity. Nitriles of type (XII)
have been synthesised by the action of 5-(m,p-dichlorophenyl)-2-furaldehyde
with different aromatic amines by using potassium cyanide in presence of acetic
acid at 0 to 5oC.
The constitution of the synthesised products have been characterised using
elemental analyses, IR and 1H nuclear magnetic resonance spectroscopy and
mass spectrometry.
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains
and antifungal activity towards Aspergillus niger at a concentration of 40 µg.
The biological activities of synthesised compounds were compared with standard
drugs.
R = ArylType (XII)
O
Cl
Cl
N
NH
R
R-NH2, KCN, 0-5 C
gl. CH3COOH
o
O CHO
Cl
Cl
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IR SPECTRAL STUDY OF α-o-ANISYLAMINO-[5'-(m,p-DICHLOROPHENYL)-2'-FURYL]-
ACETONITRILE
I
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C-H str. (asym.) 2945 2975-2950 444
-CH3 C-H str. (sym.) 2875 2880-2860 "
C-H def. (asym.) 1461 1470-1435 "
Aromatic C-H str. 3066 3080-3030 445
C=C str. 1602 1520-1480 "
C-H i.p.def. 1070 1070-1000 "
C-H o.o.p. def. 831 835-810 "
Furyl moiety C-O-C str. (sym.) 1226 1275-1200 444
C-O-C str. (asym.) 1028 1075-1020 "
C-Cl str. 792 800-750 "
Nitrile N-H str. (sym.) 3319 3200-3350 "
C=N str. 2237 2240-2220 "
O
Cl
Cl N
NH
O
CH3
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PMR SPECTRAL STUDY OF α-p-TOLYLAMINO-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
ACETONITRILE
Internal Standard : TMS; Solvent : CDCl3 ; Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (δ ppm) of Protons in Hz
1 2.28 3H singlet -CH3 -
2 5.51 1H singlet -CHx -
3 6.66 1H doublet furyl-H J=3.8
4 6.67 1H doublet furyl-H J=3.9
5 6.74 2H doublet Ar-Hd,d' Jed=8.3
6 7.10 2H doublet Ar-He,e' Jde=8.3
7 7.44 1H doublet Ar-Ha Jab=8.3
8 7.48 1H double doublet Ar-Hb Jba=8.6
Jbc=2.0
9 7.73 1H doublet Ar-Hc Jcb=1.7
d
xO
Cl
Cl N
NH
CH3
c
ba
e
e'
d'
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12a C6H5- 2226
12b 4-Cl-C6H4- 2230
12c 3-Cl,4-F-C6H3- 2237
12d 2,6(Cl)2-C6H3- 2240
12e 2,5(OCH3)2-C6H3- 2229
12f 2,4(CH3)2-C6H3- 2236
12g 2-F-C6H4- 2229
12h 4-F-C6H4- 2230
12i 2-OCH3-C6H4- 2237
12j 4-OCH3-C6H4- 2234
12k 2-CH3-C6H4- 2232
12l 3-CH3-C6H4- 2240
12m 4-CH3-C5H4- 2229
12n 3-NO2-C6H4- 2228
12o 4-N02-C6H4- 2230
Sr.
 No. R
Instrument : SHIMADZU-FT-IR-8400 Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc)
IR SPECTRAL DATA OF α-ARYLAMINO-[5'(m,p-DICHLOROPHENYL)-2'-FURYL]-
ACETONITRILES
EXPANDED AROMATIC REGION
d
xO
Cl
Cl N
NH
CH3
c
ba
e
e'
d'
C=N str.
(Nitrile)
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O
Cl
Cl
N
NH
CH
3
m
/z
 =
 3
5
6
 (
m
-1
)
m/z = 356 (m+ peak)
(base peak)
O
Cl
Cl
N
NH
CH3
O
Cl
Cl
N
Cl
Cl
O
Cl
Cl
Cl
N
NH
CH3
O
N
CH +
N CH3
O
Cl
N
CH2
+
O
Cl
Cl
O
Cl
Cl
NH
CH3
+
+
+
+
+ +
+
+
++
m/z = 330
m/z = 227
m/z = 216
m/z = 118 m/z = 106 m/z = 145
m/z = 149
m/z = 173
m/z = 183
m/z = 250
+
169
EXPERIMENTAL
SYNTHESIS AND THERAPEUTIC EVALUATION OF α-ARYLAMINO-[5'-
(m,p-DICHLOROPHENYL)-2'-FURYL]-ACETONITRILES
(A) Preparation of 5-(m,p-Dichlorophenyl)-2-furaldehyde
Part - I, Section - I (A)
(B) Preparation of α-p-Tolylamino-[5'-(m,p-dichlorophenyl)-2'-furyl]-
acetonitrile
5-(m,p-dichlorophenyl)-2-furaldehyde (2.41g, 0.01M) dissolved in ethanol
(10 ml) was added to potassium cyanide (0.64g, 0.01M) dissolved in water (5
ml) followed by glacial acetic acid (5 ml). The contents were then stirred for 5
minutes to form aldehydecyanohydrin at 0oC. 4-Methyl aniline (1.07g, 0.01M)
dissolved in ethanol was added to the reaction mixture, contents were kept for
24 hrs at room temperature and poured into ice. The solid product was
crystallised from ethanol. Yield 68%, m.p. 142oC. (C19H14Cl2N2O; required:
C, 63.88; H, 3.95; N, 7.84%; found: C, 63.72; H, 3.78; N, 7.60%).
Similarly other substituted nitriles were prepared. The physical constants
are recorded in Table No. 12.
(C) Therapeutic evaluation of α-Arylamino-[5'-(m,p-dichlorophenyl)-2'-
furyl]-acetonitriles
Antimicrobial testing was carried out as described in Part-I, Section-I(C). The
zone of inhibition of the test solution are recorded in Graphical Chart No. 12.
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Molecular
Weight
4
R
2
Molecular
Formula
3
M.P.
oC
5
% of Nitrogen
Calcd.
8
Found
9
TABLE NO. 12 : PHYSICAL CONSTANTS OF α -ARYLAMINO-[5 ' - (m,ρ -DICHOROPHENYL) -2 ' -FURYL] -
ACETONITRILES
Comp.
No.
1
Rf*
Value
6
Yield
%
7
12a C6H5- C18H12Cl2N2O 343 192 0.75 75 8.16 7.87
12b 4-Cl-C6H4- C18H11Cl3N2O 377.5 112 0.73 65 7.42 7.08
12c 3-Cl,4-F-C6H3- C18H10Cl3FN2O 395.5 198 0.81 85 7.08 6.86
12d 2,6(Cl)2-C6H3- C18H10Cl4N2O 412 134 0.55 70 6.80 6.58
12e 2,5(OCH3)2-C6H3- C20H16Cl2N2O3 403 106 0.85 72 6.95 6.67
12f 2,4(CH3)2-C6H3- C20H16Cl2N2O 371 210 0.42 66 7.55 7.28
12g 2-F-C6H4- C18H11Cl2FN2O 361 228 0.52 68 7.76 7.45
12h 4-F-C6H4- C18H11Cl2FN2O 361 168 0.62 75 7.76 7.54
12i 2-OCH3-C6H4- C19H14Cl2N2O2 373 118 0.80 70 7.51 7.28
12j 4-OCH3-C6H4- C19H14Cl2N2O2 373 152 0.64 65 7.51 7.22
12k 2-CH3-C6H4- C19H14Cl2N2O 357 122 0.82 60 7.84 7.58
12l 3-CH3-C6H4- C19H14Cl2N2O 357 190 0.72 74 7.84 7.64
12m 4-CH3-C6H4- C19H14Cl2N2O 357 142 0.55 68 7.84 7.60
12n 3-NO2-C6H4- C18H11Cl2N3O3 388 218 0.64 62 10.82 10.62
12o 4-NO2-C6H4- C18H11Cl2N3O3 388 156 0.52 59 10.82 10.52
* TLC Solvent System : Acetone : Benzene (1.5 : 8.5) 171
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B. mega 21 14 15 18 17 14 13 12 16 18 20 19 22 14 15 22 24 23 25 0
S. aureus 20 19 14 14 13 17 18 12 15 16 14 21 13 16 14 20 22 19 24 0
E. coli 19 14 13 17 16 15 12 14 15 12 17 18 17 14 12 19 18 20 22 0
P. vulgaris 17 14 16 14 12 14 16 12 13 15 18 16 19 13 14 17 20 21 23 0
A.niger 21 20 14 15 13 16 17 15 14 16 22 20 16 17 14 0 0 0 0 26
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GRAPHICAL CHART NO. 12 :  ANTIMICROBIAL ACTIVITY OF α-ARYLAMINO-[5’-(m, p-DICHLOROPHENYL)-2’-FURYL]-
        ACETONITRILES
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C6H5-
3-NH2-C6H4-
4-NH2-C6H4-
4-Br-C6H4-
4-Cl-C6H4-
4-F-C6H4-
2-OH-C6H4-
4-OCH3-C6H4-
4-CH3-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
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3-NH2-C6H4-
4-NH2-C6H4-
4-Br-C6H4-
4-Cl-C6H4-
4-F-C6H4-
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4-OCH3-C6H4-
4-CH3-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
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4-Cl-C6H4-
4-F-C6H4-
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